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9. 5. 3 DIAGNOSIS OF HEPATITIS 

To diagnose of hepatitis, physician or gastroenterologist will take detailed history 

 May ask about symptoms and medical history 

 Will do a physical examination 

 Likely perform blood tests, including tests for viral hepatitis 

 Latelyultrasound and CT scan or MRI can be performed for final diagnosis.  

 Some times need to do a liver biopsy to get clear diagnosis and to check for liver damage.  

 The IgG is a marker that shows vaccination or prior exposure, whereas IgM shows acute 

infection. There have been advancements in the treatment of hepatitis C.  

9. 5. 4 NUTRITIONAL MANAGEMENT OF HEPATITIS 

Treatment for hepatitis depends on type and whether it is acute or chronic. Person with hepatitis may 

just need to takerest and get enough fluids. But in some cases, it may be more serious so may needs 

to get hospitalized.  

 People with alcoholic hepatitis need to stop alcohol consumptionalong with nutritional 

management. Impairment of liver function due to hepatitis causes malnutrition, as liver is one of the 

most important organs involved in metabolism, digestion, absorption and over allnutritional 

homeostasis. So nutritional support can restore impaired liver function and improve prognosis in 

patients with hepatitis.  

Principles of Nutritional Managementare as follows  

1. Firstly, maitain the body weight and then achieve the ideal body weight (in case of weight 

loss).  

2. Provide adequate calories and high proteinintake of high biological value for liver support 

and synthesis of important body proteins.  

3. Moderate fats and lipids for energy and to support metabolic processes.  

4. Adequate vitamins and minerals 

5. Fibre and adequate fluids.  

Nutritional Recommendations for Hepatitis:  

Energy: 30-35kcal/kg body weight (upto 40kcal/kg body wt can be given).  

Protien: 1. 0-1. 2g/kg body weight (if protein tolerance is good then 1. 5g/kg body weight can be 

allowed).  

Carbohydrates: 55-60% of total energy  

Fat: upto 15% of total energy 

Bcomplex, vitamin C and vitamin E and vitmin K andzinc is required whileplanning a diet for 

hepatitis patients.  

Adequate fluids.  

Progress after tolerance to small and frequent feedings.  

 Hepatitis diet choices are not limited to few bland dishes and foods. There are plenty of healthy 

choices, tasty food options which arenutritious for the liver and for the recovery process too.  
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 Whole grains are very beneficial to consume as part of a healthy hepatitis diet. These can be 

in the form of bran, whole wheat bread or cereal, brown rice, whole grain pasta or porridge. 

Include other whole grains such as whole oats, wild rice, rye, oatmeal and corn.  

 Fruits and vegetables should be a significant part of any diet to help in recovering from a 

liver disease. They are full of essential nutrients and are easy to digest. As a bonus, they also 

contain antioxidants, which can protect the liver cells from damage. However, it is 

recommended that one go easy on starchy vegetables such as potatoes when on a Hepatitis 

recovery diet. While canned or frozen fruits are fine, it is always a good idea to try and eat 

fresh and seasonal produce whenever possible.  

 Olive oil, canola oil and flaxseed oil are all healthy fats that are recommended as part of a 

diet for patients with hepatitis.  

 Healthy proteins in the form of low-fat milk and dairy product along with lean meats, beans, 

eggs and soy products can also be a part of a healthy liver diet.  

Refer below for Quick tips - 

 Stay hydrated- water, coffee, or butter milk can support hydration and liver function.  

 Eat a variety of fresh fruits and seasonal vegetables every day.  

 Look for high fiber foods, likeoatmeal, whole grains, cucumber, broccoli, chickpeas, lentiles, 

berries, and mix nuts.  

 Eat variety of proteins of high biological value and choose lean cut meat of animals.  

 Maintain ideal body weight.  

 Avoid alcohol.  

9. 6  FATTY LIVER DISEASE 

Fatty liver is defined as a condition where more than 5% fat inside liver affects functioning of liver 

and causes liver injury. Person who drinks too much alcohol may also have fat inside liver, but that 

condition is different from fatty liver disease. But one can get fatty liver disease whoeven don’t 

drink a lot of alcohol.  

Types of fatty liver disease:  

Clinically fatty liver disease can be divided into two types.  

1.  If a person with just fat more than normal but no damage to liver, the disease is 

called nonalcoholic fatty liver disease (NAFLD).  

2.  If person with fat in liver plus signs of inflammation and damage to liver cells the 

disease is called nonalcoholic steatohepatitis (NASH).  
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Image for reference of stage and progression of liver disease.  

9. 6. 1 ETIOLOGY OF FATTY LIVER DISEASE 

When it is alcoholic liver disease, the cause is too much alcohol and other causes are - 

 High BMI or being over weight.  

 Protein calorie malnutrition 

 Chronic viral hepatitis 

 Genes that aremore likely to get it - genetics 

 Age – 35 year or more are more likely to get fatty liver.  

 Large waist size 

 High cholesterol 

 Low levels of HDL (good) cholesterol 

 High blood pressure 

 High blood sugar levels etc.  

9. 6. 2 SYMPTOMS OF FATTY LIVER DISEASE 

Liver disease sometimes is called silent liver disease. As it can happen without causing any 

symptoms. Most people with NAFLD live with fat in liver without developing any liver damage. 

Few people who have fat in their liver develop NASH – non alcoholic steatohepatitis. If onehas 

steatohepatitis may have symptoms that could take years for them to develop. If liver damage from 

NASH leads to permanent scarring and hardening of liver, this is called cirrhosis.   
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Symptoms from NASH may include:  

 Tiredness, fatigue 

 Weakness 

 Weight loss 

 Yellowing of the skin or eyes 

 Spiderlike blood vessels on the skin 

 Itching all over body.  

NASH that turns into cirrhosis could cause symptoms like fluid retention, internal bleeding, muscle 

wasting, and confusion. People with cirrhosis over time may develop liver failure and need a liver 

transplant.  

9. 6. 3 DIAGNOSIS OF FATTY LIVER DISEASE 

Informations can help doctors to diagnose non alcoholic fatty liver disease.  

1. Physical examination: – Body weight, waist circumference for signs of liver problems such as 

enlarged liver or jaundice.  

2. Blood tests: These can show if onehas high levels of liver enzymes such as alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST). If so, there could be a problem 

with your liver.  

3. Ultrasound: Studies on liver may show fat deposits. Some imaging tests likefibro scanand 

MRI scans can help diagnose the disease and spot scar tissue in the liver. The only way to 

confirmthat fatty liver disease is the only cause of liver damage is throughliver biopsy and 

histopathological study.  

9. 6. 4 NUTRITIONAL MANAGEMENT OF FATTY LIVER DISEASE 

Principles of Nutritional Managementare as fallows 

1. To reduce the body weight and then maintain the ideal body weight (in case of over weight 

and obese).  

2. Provide low calories and high protien of high biological value to preserve lean muscle mass.  

3. Restrict carbohydrates and simple sugars to cut on total calories.  

4. Low fats and lipids for energy and to support metabolic processes.  

5. Adequate vitamins and minerals  

6. High fibre and adequate fluids.  

Nutritional Recommendations for NAFLD:  

o Energy:  20-25kcal/kg body weight.  

o Protien: 1. 0-1. 2g/kg body weight  

o Carbohydrates: 50-55% of total energy  

o Fat: upto 15% of total energy 

o B complex, vitamin C and vitamin E and vitmin K and zinc is required while planning a diet 

for NAFLD patients.  
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o Adequate fluids.  

o High fibre, small frequent meals and in between free foods for satiety.  

Lifestyle changes:  

 Eat healthy food- Choose a plant-based diet with lots of fruits, vegetables, whole grainsand 

healthy fats in moderation.  

 Stay at healthy weight- Lose weight if over weight. If weight is ideal, work to maintain it by 

choosing a healthy diet and exercising.  

 Exercise-Make physical activity a regular habbit. Try to be active at least 30 minutes a day most 

days of the week. Try losingweight if over weight.  

 Be kind to liver - Avoid alcohol,takeadviced medications and over-the-counter drugs only as 

instructed by physician.  

 Reduce cholesterol level- A plant-based diet, exercise, and medications helps in keeping 

cholesterol and triglyceride levels where they need to be.  

 Manage blood sugars or insulin resistance – Simple Carbohydrate restrictions along with 

physical activityand take medications prescribed by doctor.  

Refer below the food listadviced for NADLD (Nonalcoholic fatty liver disease) 

What foods should you eat What foods should you not eat 

 Expertrecommends the 

Mediterranean diet to individuals 

with fatty liver disease.  

 The Mediterranean diet emphasize 

on high intake of vegetables, fruits, 

and healthy fats.  

 Liver-friendly diet includes whole 

grains, nuts, and legumes.  

 Lean meats should be consumed in 

moderation and red meats should 

be totally avoided.  

 Sweets and added sugars should be 

limited.  

 

 Sugary beverages like soda, juice, 

lemonade, and sports drinks 

should be avoided.  

 Red meats, bacon, and other 

processed meats should be limited 

in the diet.  

 Butter should also be limited, and 

foods containing trans fats like 

fried foods, such as french fries, 

fried chicken, and doughnuts, 

processed snacks, such as crackers 

and chips and baked goods, such 

as cakes, cookies, and pastries 

should be avoided completely.  

 

Tips to the NADLD/Fatty Liver Diet 

1. Focus on whole grains, plant-based diet: Include 5-7 servings of of vegetables, fruits and 7-8 

servings of whole grains, 1serving of nuts, and 2 serving of legumes in daily diet. Such 

combination foods are rich in fibre, vitamins, and minerals, and low in saturated and trans 

fats, which can be beneficial for individuals with fatty liver disease.  

2. Limit processed foods, such as fast food, snacks, and bakery products, often contain high 

amounts of sugar, unhealthy fats, and additives that can worse the grade of fatty liver disease. 

Junk food contains high levels of fructose, transand saturated fatsandhigh fructose corn 
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syrup, which increases the amount of fats.  

3. Choose lean protein: Choose lean protein sources such as low-fat paneer, curd, skinless 

poultry, fish, beans, and lentils over red meats.  

4. Avoid sugar and Products - Sugary beverages like soda, juice, lemonade, and sports drinks 

and other sugary and carbonated beverages contain high amounts of fructose and other 

sugars. When these kinds of sugars are taken in highamounts they processed in liver and 

converted into fat, leading to the accumulation of fat in liver cells. So, its better to opt for 

water, butter milk, unsweetened tea, or coffee.  

Check portion sizes: Overeating leads to weight gain and increase risk of fatty liver disease. Be 

mindful for portion sizes and consider using smaller plates and bowls to help control portions. 

Large portion sizes contribute to weight gain and obesity, which are risk factors for fatty liver 

disease. When one eats more calories than our body needs, the excess calories suppose to stored 

as fat in liver and other sites of body, leading to the development of fatty liver disease.  

5. Stop or Limit alcohol consumption: Drinking alcohol in excess damages the liver and 

exacerbate fatty liver disease. If one chooses to drink, do so in moderation that too on 

occasionally. Complete abstinence from alcohol, especially for those with alcoholic fatty 

liver disease is a way to reverse NAFLD.  

6. Exercise:  Regular physical activity 30minute a day or 150 minute per week isessential and 

can aid in weight loss, improves insulin sensitivity, a decreased risk of fatty liver disease.  

Important Note – Couselling for asimple lifestyle change can help a long way in preventing 

and even reversing NAFLD/ fatty liver disease.  

Sample meal plan For Fatty Liver 

Morning–1 glassLuke warm water (with or without lemon) 

30–45minute brisk walk/cycling/swimming/jogging etc.  

1 cup tea (skimmed milk and no sugar).  

Breakfast:  

1. 2-Besanchilla made with gram flour, onion, tomato, capsicum, green chutney/2Chapati + 1bowl 

vegetables/ 1 bowl dalia/ 1bowl upma/poha 

2. 150ml curd/milk (skimmed milk) 

3. 2 egg whites (boilled)/50 gm panner (fat free) 

Mid Morning:  

11. 30am- Buttermilk 150-200ml+ a handful of mixed nuts.  

Lunch:  

 2 chapatis + ½ bowl rice 

1bowl -Dal (thick) 

1 bowl vegetables 

 1 bowl curd (fat free 150ml -raita) 

 1 plate salad 
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Evening:  

4. 30-5. 00pm – Roasted Chana 40gm/makhana (fox nuts)+ green tea/100ml butter milk.  

Dinner:  

1-2 chapati + roasted vegetables and dal.  

Bed Time:  

150-200 ml milk.  

Important Note -All requirement needs to be calculated on the basis of individual’s weight, hieght, 

age, sex and lifestyle type i. e. sedentary, moderate etc. Then distribute the macro and micro 

nutrients accordingly and choose portion size as per requirement and followrecommendations of 

ICMR (Indian Counsel of Medical Research) and calculate RDA(Recommended dietary 

allowances).  

Flexibility and exchange list need to be considered while planning diet for any disesase patients.  

9. 7 LIVER CIRRHOSIS 

Cirrhosis is a progressive clinical condition when scar tissues gradually replace healthy liver cells. 

Cirrhosis is final stage due to various chronic liver diseases after years may be decades of slow 

progression. There are effective ways to prevent cirrhosis, because several measures are available to 

prevent and treat this condition.  

9. 7. 1 ETIOLOGY OF LIVER CIRRHOSIS 

Underlying disease may be chronic hepatitis B and C, other chronic viral hepatitis, fatty liver disease 

due to any of the very common underlying disorders i. e. obesity, diabetes and chronic alcohol abuse 

which commonly progresses to cirrhosis if untreated.  

Common causes of cirrhosis are: - 

 Hepatitis and other viruses 

 Alcohol abuse for long time 

 Nonalcoholic fatty liver disease /NAFLD (thisis associataed with metabolic syndrome such 

as obesity, high cholesterol, triglycerides and high blood pressureetc) 

Other less common causes of cirrhosis may include:  

 Autoimmune disorders.  

 Use of certain medicines and toxins.  

 Exposure to certain toxic chemicals.  

 Parasite infections.  

9. 7. 2 SYMPTOMS OF LIVER CIRRHOSIS 

Symptoms may vary, depending on how severe cirrhosis is as mild cirrhosis may or maynot cause 

any symptoms at all.  

What are the symptoms of cirrhosis? 

Symptoms may vary, depending on how severe cirrhosis is. Mild cirrhosis may not cause any 

symptoms at all.  

Symptoms may include:  
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 Muscle loss 

 Loss of appetite 

 Itching 

 Yellowing of the skin and eyes (jaundice) 

 Vomiting blood from bleeding blood vessels in food pipe (esophagus) 

 Easy bruising 

 Spider-like veins in the skin 

 Low energy and weakness (fatigue) 

 Weight loss 

 Fluid buildup in belly (ascites) 

 Confusion as toxins build up in the blood (hepatic coma) 

9. 7. 3. DIAGNOSIS OF LIVER CIRRHOSIS 

1. Blood tests: -There are several numbers of liver function tests to see if the liver is working the 

way it should be.  

2. Ultrasound: This imaging test scans internal organs as how they are working. For this test machine 

uses high-frequency sound waves and a computer to create images of organs and related blood 

supply system around.  

3. Liver biopsy: Small tissue samples can be taken from liver with a needle or during surgery. Then 

the samples are checked under microscope to find out type of liver disease.  

4. CT scan (computed tomography). This imaging test uses X-rays and a computer to create data on 

bones, muscles, fat, and organs.  

5. MRI (magnetic resonance imaging). Through this test detailed picture of organs and structures 

inside the body is studied. For MRI imaging magnetic field and pulses of radio wave energy is used.  

6. Endoscopy (EGD). Lighted flexible camera is placed through mouth into upper digestive tract to 

check for enlarged blood vessels if those are at risk of bleeding because of cirrhosis.  

9. 7. 4 NUTRITIONAL MANAGEMENT OF LIVER CIRRHOSIS 

Principles of Nutritional Management are as follows  

1. Maintain the ideal body weight (in case of weight loss and or muscle loss)  

2. Adviced for high calorie and high protein of high biological value toensure adequate calorie 

and protein to preserve lean muscle mass.  

3. Adviced forhigh carbohydrates diet for instant energy (carbohydrate to be choosen sensiblyif 

patient is suffering from cirhosis along with diabetes).  

4. Moderate fats and lipids for energy and to spare protein for body building and amino acid 

synthesis.  

5. Adequate vitamins and minerals (sodium restricted diet if ascites is present) 

6. High fibre and adequate fluids.  

7. Small and frequent meals.  
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Nutritional Recommendations for Liver Cirrhosis:  

 Energy: - 30-35kcal/kg body weight (upto 40 kcal can be adviced if tolerating) 

 Protien: - 1. 0-1. 2g/kg body weight (upto 1. 5g/kg body weight if tolerating) 

 Carbohydrates: - 55-60% of total energy  

 Fat: - upto 15% of total energy from good quality fat MUFA and PUFA.  

 Bcomplex vitamins, vitamin C, vitamin E, vitamin K and zinc is need to be considered while 

planning a diet for hepatitis patient.  

 Adequate fluids (restrict fluids and sodium after discussion with treating consultant).  

 High fibre small, frequent meals in between free foods for satiety.  

Sample meal plan for Cirhosis patients 

Morning:  

1 glassluke warm water (with or without lemon) 

1cup tea/coffee/lassi/milk shakes (useatleast 200ml milk) 

Breakfast:   

1. 3-Besanchilla made with gram flour, onion, tomato, capsicum+ green chutney/3 

Chapati + 1bowl vegetables/ 2 bowl dalia/ 2bowl upma/poha 

2. 200ml curd/milk (tonned condensed milk) 

3. 3-4 egg whites (boilled)/ 80 gm panner (appropriate Protiensuppliments can be taken) 

Mid Morning:  

11. 30am –50gm channasattu/dal halwa/home made protein bar+ small seasonal fruit 

Lunch:  

3-4 Chapati + ½ bowl rice 

1bowl -Dal (thick) 

1 bowl vegetables 

1bowl curd (fat free 150ml / 50gm panner) 

Salad+lemon 

Evening:  

4. 30-5. 00pm – Roasted Channa 50gm/ sattulassi/2egg omelette+ tea/coffee (with added milk) 

Dinner:  

3chapati + vegetables and dal (thick)/chicken /fish curry 

Bed time:  

Milk (condensed) + Dry fruit powder/Protein supplement.  

Important Note -All requirement needs to be calculated on the basis of individual’s severity of 

disease, weight, hieght, age, sex and lifestyle type i. e. sedentary, moderate etc. Then distribute the 

macro and micro nutrients accordingly and choose portion size as perthe requirement and 

recommendations of ICMR (Indian counsel of medical research), RDA (Recommended Dietary 
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Allowances).  

Flexibility and exchange list need to be considered while planning diet for any disesase patients.  

As cirrhosis is a progressive disease that happens over time. The damage to liver can sometimes 

reverse or improve if one stops drinking alcohol or if the virus is completely treated.  

The nutritional goal is to support medical treatment and slow down the buildup of scar tissue, 

prevent or treat other related issues.  

In many cases, patient may be able to delay or stop any more liver damage.  

Tips to fallow for healthy liver  

1. Follow a healthy lifestyle.  

2. Eating a healthy high protein diet, low in sodium.  

3. Not having alcohol or self medication 

4. Consulting doctor on time regarding any health problems that happened because of cirrhosis. 

  

5. Consult to healthcare provider before taking medicines, over-the-counter medicines, or 

vitamins.  

9.8 HEPATIC COMA 

Liver synthesizes most of body proteins by amino acids absorbed from the digestive system. Protein 

degradation generates free amino acids, which may be transaminatedanddeaminatedthatproduces 

ammonia. Ammonia is atoxic metabolite which iseffectively removed from the circulation via 

hepatic conversion to urea, which is then eliminated in urine by kidneys.  But when liver function is 

impaired, hyperammonemia occurs which increases the chances of developing hepatic 

encephalopathy.  

As Ammonia is generated from protein breakdown still clinical studies suggestsVegetable proteins 

are best tolerated, followed by proteins contained in dairy foods,milk and curd. Vegetables protein 

sources are thought to be beneficial because of high fibre content as fibre promotes bacterial 

fermentation and decreases colonic transit time that decreases ammonia absorption from gut, but also 

because of their high branched chain amino acid content.  

European Society of Parenteral and Enteral Nutrition (ESPEN): Guidelines increased the protein 

requirements of cirrhotic patients and recommended 1. 2 g of protein per kg body weight/day. 

Guidelines state thathepatic encephalopathy should not be the reason to limit protein content of diet 

to 1-1. 5 g of protein per kg body weight/ day unless protein restriction is for very short time and is 

applied with BCAA-enriched amino acid suppliments/solutions.  

Liver cirhosis patients should receive sufficient energy (35-40 Kcal/kg/d) to prevent degradation of 

endogenous protein for energy, and upto 1. 6g of protein per kg body weight/day.  

Table 1. Source: What diet should I recommend my patient with Hepatic Encephalopathy? 
Published online 2020 Mar5. doi: 10. 1007/s11901-020-00510-4PMCID: PMC7810167NIHMSID: 

NIHMS1572465 

Jawaid Shaw, MD, FACP, Victoria Tate et al.  

Comparison of the Macronutrient and Micronutrient Recommendations from various organizations 
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Organizatio

ns 

Calorie 

Recommendation 

Protein 

Recommendation 

Micronutrient 

Recommendations 

Remarks 

ISHEN(12) 35–45 kcal/kg/day 1. 2–1. 5g/kg/day MVI supplementation in 

decompensated cirrhosis, 

replete electrolytes like 

magnesium and sodium, 

IV Thiamine for WE 

Uses Ideal body 

weight 

MVI’s are safe 

and cheap to use 

sodium correction 

should be done 

slowly 

AASLD(13) 35–40 kcal/kg/day 1. 2–1. 5g/kg/day Use MVI’s, replete 

deficient micronutrients, 

zinc supplementation for 

HE and thiamine for WE 

Uses ideal body 

weight 

High dose IV 

thiamine for WE 

EASL(1) 35 kcal/kg/day 1. 2–1. 5g/kg/day Assess for vitamin D 

deficiency and if found 

treat accordingly 

Uses actual body 

weight corrected 

to ascites 

Treat confirmed 

or suspected 

vitamin/micronutr

ient deficiency as 

per standard 

practice 

ESPEN(14) 30–35 kcal/kg/day 1. 2–1. 5g/kg/day Administer 

micronutrients for 

confirmed/suspected 

deficiency of 

Vitamin A & Zinc.  

Supplements improve 

dysgeusia and can 

improve dietary intake.  

Does not specify 

whether to use 

actual or ideal 

body weight 

cautions to watch 

for refeeding 

syndrome 

 

Abbreviations: International Society for Hepatic Encephalopathy, ISHEN; American Association 

for the Study of Liver Diseases, AASLD; European Association for the Study of the Liver, EASL; 

European Society for Clinical Nutrition and Metabolism, ESPEN; Multivitamins, MVI; Wernicke’s 

Encephalopathy; WE, Hepatic Encephalopathy; HE, Intravenous, IV 

Tips: - Dietary Rules for patients with Hepatic Encephalopathy 

1. Eat frequent meals and snacks including snack before going to bed 

2. Eat more proteinupto 1. 1-1. 5g/kg body/day (do not restrict protein in hepatic coma stage).  

3. Restrict sodium-Total 3gram salt/day- patients have fluid (ascites).  
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4. Stop drinking alcohol 

5. Stay hydrated (if ascites is present discuss to doctor) 

6. Don’t start any supplements or herbalsupplement without consulting hepatologist or a 

dietician.  

7. Exercise as tolerated will complement nutritional status.  

8. Discuss dietary plan during the entire visits withhepatologist/dietician.  

9. Adhering to diet plan as adviced.  

9. 9 LET US SUM UP 

In this unit, we examined the role of nutrition in managing hepatic problems, focusing on 

conditions that affect liver health. Starting with an introduction to the structure and functions of the 

liver, we explored how it plays a vital role in metabolism, detoxification, and nutrient storage. 

Specific liver conditions were discussed in detail, including jaundice, hepatitis, fatty liver disease, 

liver cirrhosis, and hepatic coma. For each condition, we covered their etiology, symptoms, 

diagnostic approaches, and nutritional management strategies. Emphasis was placed on the 

importance of tailored dietary interventions to support liver function, alleviate symptoms, and 

promote recovery. This unit underscores the critical role of nutrition in the prevention and 

management of hepatic disorders, providing students with comprehensive insights into the dietary 

care required for maintaining liver health.  

9.10 CHECK YOUR PROGRESS 

1. Conduct general nutritional assessment among students (using SGA for at least 10 students).  

2. Prepare an exachnge list of 5gm protein for each serving size.  

3. Prepare a diet plan for jaundice, hepatitis and cirhosis patient.  

4. Learn and memorise recommended dietary allowances for Indians.  

5. Paperenotes on liver funtions and its role in metabolism referring to different sources.  
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UNIT-10 : NUTRITION IN RENAL DISEASES 

Structure  

10. 1  Introduction 

10. 2  Structure of the Kidneys 

10. 3  Functions of Kidney  

10. 4  Kidney Failure 

10. 4. 1 Symptoms 

10. 4. 2 Diagnosis of Kidney Diseases 

10. 4. 3 Definition of PEM/PEW 

10. 4. 4 Goal of Dietary Management in Kidney Diseases 

10. 5  Renal Calculi 

10. 5. 1 Symptoms 

10. 5. 2 Etiology of Renal Calculi 

10. 5. 3 Nutritional Management of Renal Calculi                                    

10. 6  Nephrotic Syndrome 

 10. 6. 1 Symptoms of Nephrotic Syndrome 

10. 6. 2 Dietary Goal in Nephrotic Syndrome 

10. 7  Glomerulonephritis 

10. 7. 1 Symptoms of Acute Glomerulonephritis 

10. 7. 2 Symptoms of Chronic Glomerulonephritis 

10. 7. 3 Dietary Goal in Glomerulonephritis 

10. 7. 3 Dietary Goal in Glomerulonephritis 

10. 8  Let Us Sum Up 

10. 9  Check Your Progress 

10. 1  INTRODUCTION 

The kidneys are vital organs responsible for maintaining the body’s internal environment by 

regulating fluid balance, electrolytes, acid-base homeostasis, and the excretion of metabolic waste 

products. Renal diseases, including acute kidney injury (AKI), chronic kidney disease (CKD), and 

end-stage renal disease (ESRD), significantly impair these functions, leading to systemic imbalances 

and life-threatening complications. Nutritional management is a cornerstone in the care of 

individuals with renal disorders, as it plays a crucial role in mitigating disease progression, managing 

symptoms, and improving quality of life. Proper dietary interventions can help control blood 

pressure, reduce proteinuria, and manage metabolic disturbances such as hyperkalemia, 

hyperphosphatemia, and uremia, which are common in renal diseases. Moreover, the nutritional 

needs of patients vary based on the stage and type of renal dysfunction, requiring a personalized 

approach to macronutrient and micronutrient intake, fluid management, and dietary restrictions. This 

chapter explores the complex interplay between nutrition and kidney health, focusing on evidence-
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based dietary strategies to support renal function and optimize patient outcomes across the spectrum 

of renal diseases.  

10. 2  STRUCTURE OF THE KIDNEYS 

The human excretory system comprises of two kidneys, two ureters, urinary bladder and urethra. 

The kidneys (also known as retroperitoneal organs) are bean shaped; about the size of an adult fist, 

are located at the back of the abdominal wall between the level of the T12 and L03 vertebrae. In 

order to accommodate the liver, the right kidney is placed a little lower than the left kidney.  

The kidneys have an outer convex surface and inner concave surface. The renal artery enters and the 

renal vein and ureter leave the kidney via a notch called hilum present at the inner concave side.  

A thin fibrous connective tissue, renal capsule surrounds each kidney to protect them from 

infections and damages. A sheet of adipose tissue surrounds the capsule which is further enclosed by 

a layer of fibrous membrane known as renal fascia. The cortex is a reddish-brown layer of tissue 

below the capsule and comprises of renal corpuscles and convoluted tubules.  

The Medulla is the innermost layer, consisting of conical areas called the renal pyramids separated 

by renal columns. The apex of each pyramid is called a renal papilla, and each papilla projects into 

a small depression, called a minor calyx (plural calyces). Several minor calyces unite to form a 

major calyx. The major calyces join to form a funnel shaped structure called renal pelvis that 

collects urine and leads to ureter. Nephrons flow between the renal cortex and inner renal medulla. 

Each nephron includes a filter, called the glomerulus, and a tubule. The glomerulus filters blood, 

which enters the kidneys through the renal arteries and leaves through the renal veins.  

Each kidney has nearly one million complex tubular structures called nephrons (Figure 9. 1), which 

are the functional units. Each nephron has two parts – the glomerulus and the renal tubule.  The 

glomerulus is a cluster of capillaries that absorb protein from blood traveling through the renal 

corpuscle. The renal tubule begins with a double walled cup-like structure called Bowman’scapsule, 

which encloses the glomerulus. The remaining fluid, called capsular urine, passes through the 

Bowman capsule into the renal tubules. The tubule returns necessary substances to the blood and 

removes waste that then becomes urine.  

Each tubule has several parts like proximal convoluted tubule, loop of Henle and distal convoluted 

tubule and collecting duct present at the end of each nephron in the renal medulla. Once in the 

collecting duct, the fluid moves on and finalyl stops in the renal pelvis.  

In the innermost part of the kidney there is a funnel-shaped space known as renal pelvis. The first 

part of the renal pelvis comprises the calyces which are small cup-shaped spaces that collect fluid 

prior to it moves into the bladder. The renal artery brings oxygenated blood from the heart to the 

kidney whereas the renal vein carries filtered blood from the kidneys back to the heart. The ureters 

are urine-bearing tubes that exit the kidney and empty into the urinary bladder. Urine formation 

involves three main processes namely, glomerular filtration, reabsorption and secretion, that takes 

place in different parts of the nephron.  
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Figure 9. 1a: Structure of Kidney 

 

 

Figure 1 b: Structure of Nephron 
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10. 3  FUNCTIONS OF KIDNEY  

 The most important function of the kidney is to filter the blood for urine formation 

 The kidney works as endocrine glands. It secretes enzymes renin, 1, 25-

dihydroxycholecalciferol, erythropoietin etc.  

 Regulation of red blood cell production through erythropoietin 

 Regulation of blood pressure through renin enzyme 

 Elimination of metabolic toxins, waste products, drugs and excess water through urine 

 Acid base balance ofblood by regulatingPh balance (by reabsorbing bicarbonate from urine 

and excreting hydrogen ions and acid ions into the urine) 

 Produce an active form of vitamin D3 (1, 25-dihydroxycholecalciferol) which is important 

for absorption of calcium and hence promotes strong and healthy bones  

 Regulation of electrolytes and minerals 

 Regulate osmotic pressure (osmoregulation) in the body by maintaining fluids and electrolyte 

balance 

 Selective reabsorption of glucose, amino acids, fluid, bicarbonates, and electrolytes in the 

renal tubules 

10. 4  KIDNEY FAILURE 

Renal failure is the inability of the kidneys to excrete the daily load of wastes. The failing kidney 

also loses the ability to handle excessive amount of fluids.  

Chronic kidney disease (CKD) is kidney damage for ≥ 3 months as defined by structural or 

functional abnormalities of the kidney, with or without decreased GFR orGFR ≤ 60 ml/min/1. 73m2 

with or without kidney damage for ≥ 3 months. CKD is classified based on the cause, GFR category 

(G1–G5), and albuminuria category (A1–A3), abbreviated as CGA 

Risk factors for kidney disease:  

 Diabetes mellitus 

 Hypertension 

 Family history of kidney failure (inherited diseases such as ADPKD) 

 Old age 

 Childhood kidney disease 

 History of taking pain killers for long duration including non steroidal anti-

inflammatory drugs (NSAIDs).  

 Abnormal kidney structure 

 Glomerulonephritis or pyelonephritis 

 Deformities at birth that occur as a fetus develops; 

 Lupus and other immune illnesses 

 Obstructions such as kidney stones, prostatomegaly 
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 Recurrent urinary tract infections 

10. 4. 1 SYMPTOMS 

Many people may not have any severe symptoms until their kidney disease is much progressive in 

nature. Kidney disease may cause a wide array of symptoms. The most common symptoms are:  

Anorexia (loss of poor appetite), nausea, vomiting, progressive weakness and early fatigue, altered 

palate sensation, food repugnance, taste alterations, dysgeusia (feeling of metallic taste) dryness of 

mouth trouble concentrating, trouble sleeping nocturnalmuscle cramping, restless legs,poor 

concentration, pedal edema (swollen feet and ankles), facial puffiness. Puffiness around eyes, 

especially in the morning, impaired gastric emptying, impaired intestinal motility, haematuria (blood 

in urine), frothy urine, pruritus (itchy dry skin), and polyuria especially at night, decreased urine 

output, weight loss (loss of muscle mass, wasting) and hypoproteinaemia (hypoalbuminaemia)  

Sometimes few nutritional deficits may also be noticed in these patients like angular stomatitis, 

cheilosis, rickets, osteomalacia, anaemia and pale coloured nails etc.  

10. 4. 2 DIAGNOSIS OF KIDNEY DISEASES 

Laboratory tests are essential for the diagnosis of CKD.  

Blood test: Kidney function tests like haemoglobin, urea, creatinine, sodium potassium, total 

protein, albumin, Globulin, calcium, phosphorus, PTH, uric acid, chloride, alkaline phosphatase 

Urine examination: Urine analysis for clarity, colour, microscopic examination, pH, specific 

gravity, osmolality and presence of abnormal constituents like bloodprotein etc.  

Urine electrolytes: Like sodium, potassium, magnesium especially in tubular diseases, where 

additional loss may occur.  

Imaging tests:  Imaging tests allow viewing atthe kidneys and the surrounding areas to identify 

anomalies or blockages. Common imaging tests may include kidney ultrasonography (USG), CT 

scans, urogram and MRI to get a clear image of the kidneys and urinary tract to assess the size and 

shape of the kidney toidentify kidney or urinary tract structural abnormalities. CT scans are not a 

common choice in view of nephrotoxic dyes used in performing the test.  

Kidney Biopsy: It is performed in some cases to check for a specific type of kidney disease or for 

more precise diagnosis of kidney disease.  

Glomerular Filtration Rate (GFR): This shows how well a person’s kidney is filtering waste 

products and it is used for assessing the stages of kidney disease.  

Stages of CKD: GFR is comprehensively accepted as the measure of renal function. The CKD stage 

is defined by the level of GFR value. The lower GFR denotes the higher stages of CKD. The 

national kidney foundation (NKF) divided CKD into five stages depending on GFR values 

calculated using the CG (Cockcroft – Gault) equation. The renal replacement therapy (RRT) is 

required when GFR falls below 15 (stage 5) or end stage renal disease (ESRD).  
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Fig 2: Partially adopted from Coresh et al: JAMA Nov 7, 07; 298(17): 2038-2047.  

The 2012 KDIGO CKD classification recommends details about the cause of the CKD and classifies 

it into 6 categories based on glomerular filtration rate (G1 to G5 with G3 split into 3a and 3b). It also 

includes the staging based on three levels of albuminuria (A1, A2, and A3), with each stage of CKD 

being sub-categorized according to the urinary albumin-creatinine ratio in (mg/gm) or (mg/mmol) in 

an early morning “spot” urine sample.  

As per the latest classification of CKD the 6 categories of CKD include:  

 G1: GFR 90 ml/min per 1. 73 m2 and above 

 G2: GFR 60 to 89 ml/min per 1. 73 m2 

 G3a: GFR 45 to 59 ml/min per 1. 73 m2 

 G3b: GFR 30 to 44 ml/min per 1. 73 m2 

 G4: GFR 15 to 29 ml/min per 1. 73 m2 

 G5: GFR less than 15 ml/min per 1. 73 m2 or treatment by dialysis 

The three levels of albuminuria include an albumin-creatinine ratio (ACR) 

 A1: ACR less than 30 mg/gm (less than 3. 4 mg/mmol) 

 A2: ACR 30 to 299 mg/gm (3. 4 to 34 mg/mmol) 

 A3: ACR greater than 300 mg/gm (greater than 34 mg/mmol).  

This CKD classification has been advantageous in recognising prognostic indications linked to 

reduce renal function and augmented albuminuria. Though thedisadvantage of this classification is 

potential overdiagnosis of CKD in the elderly population 

Protein energy wasting most probably starts at stage 3 CKD or even before partlybecause of 

insufficientand inadequate dietary management during the pre-dialysis period and it becomes 

clinically obviousand noticeable when the GFRfalls below15-10 ml/min. The end stage renal disease 

(ESRD) patients are often develop a variety of metabolic and nutritional anomaliesand majority of 
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them show signs and symptoms ofPEW .  

10. 4. 3 DEFINITION OF PEM/PEW 

International Society of Renal Nutrition and Metabolism (ISRNM) defined protein energy wasting as 

the state of reduced body stores of protein and energy fuels. Malnutrition is considered to be a 

foremostreason of morbidity and mortality in CKD patients.  

Prevalence of malnutrition: Various studies and data using standard measures of nutritional 

assessment have reported that a prevalence rate of approximately 18–75% in CKD patients on 

maintenance dialysis. Prevention, diagnosis and treatment of uremic malnutrition necessitate well-

timed and suitable nutritional intervention. It is recommended and crucial to assess, evaluate and 

monitor the nutritional status of patients as an on-going process 

Causes of malnutrition: The etiology of malnutritionin CKD patients is multifactorial. Malnutrition 

may be a result of uremic condition or may be associated with various comorbidities present. Itmay 

also be due toinsufficient dietary intake owing to anorexia, nausea or vomiting. Dialysis, 

inadequacy, gastroparesisespecially in diabetic patients etc may contribute to the pre-existing 

malnutrition. Dialysate losses of proteins and amino acids or abdominal distension due to glucose 

absorption(in case of peritoneal dialysis) may be responsible for malnutrition.  

Methods for malnutrition assessment: Screening and assessment of nutritional status is of 

paramount importance for improving overall clinical outcomes in renal failure patients. It should be 

assessed with amalgamation of valid, complementary methodsas compared to any single method 

only. A single measure is not sufficient enough to give a completeassessment of protein-energy 

malnutrition.  

The Nutrition K/DOQI proposed a panel of the nutritional index that should be used in these patients  

 

S. 

No.  

Category Measure Minimum 

Frequency of 

Measurement 

I.  Measurements that should 

be performed routinely in 

all patients 

Predialysis or stabilized serum 

albumin 

Monthly 

  % of usual post hemodialysis(HD) or 

post-drain (PD) body weight 

Monthly 

  % of standard (NHANES II) body 

weight 

Every 4 months 

  Subjective Global Assessment (SGA) Every 6 months 

  Dietary interview and/ or diary Every 6 months 

  nPNA Monthly MHD; 

every 3-4 months 

CPD 
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II.  Measures that can be 

useful to confirm or 

extend the data obtained 

from the measures in 

Category I 

Predialysis or stabilized serum 

prealbumin 

As needed 

  Skinfold thickness As needed 

  Mid-arm muscle area, circumference, 

or diameter 

As needed 

  Dual energy x-ray absorptiometry As needed 

III.  Clinically useful 

measures, which, if low, 

might suggest the need for 

a more rigorous 

examination of protein-

energy nutritional status 

Predialysis or stabilized serum 

- Creatinine  

- Urea nitrogen 

- Cholesterol  

- Creatinine index 

 

As needed 

As needed 

As needed 

(Adapted from KDOQI, 2000) 

Early detection of kidney diseases is important for prevention of malnutrition and improving the 

clinical outcomes and QOL in CKD patients. Dietary management is very important and considered 

as cornerstone in the clinical management of these patients.  

10. 4. 4 GOAL OF DIETARY MANAGEMENT IN KIDNEY DISEASES 

The dietary goal should be toslow down the progression of kidney disease, improve or prevent 

protein energy malnutrition / wasting and also to prevent / treat comorbidities (if present) like 

diabetes, hypertension, dyslipidaemia and cardiovascular disease, anaemia ,metabolic acidosis, 

secondary hyperparathyroidism A good meal plan with appropriate dietary choices can also 

minimize build-up of waste products and fluid between the dialysis treatments, improve nutritional 

and functional status preserve muscle mass / lean body mass maintain electrolyte balance . The 

emphasis should not only to augment the nutritional needs and also to improve the quality of diet 

consumed.  

Assessment of dietary intake in kidney diseases: The energy and protein intake in adults with 

CKD 3-5D should be assessed properly. TheK/DOQI guidelines suggest 3-day diet recall as a 

preferred method to assess energy and protein intake conducted on both the dialysis as well as the 

non-dialysis days. However,24-hour dietary recall, food frequency questionnaires, and PCR 

mightalso be used as an alternative method for assessing dietary intake in renal failure patients. 

Symptoms of anorexia, nausea, vomiting,dietary habits and dietary pattern, frequency and timing of 

the meals eaten, quantity and quality of food ingested and fluid balance should be properly and 

carefully evaluated and compared withthat of the recommended intake so that the nutritional gap can 

be filled through individual dietary counselling by an expert and skilled dietician 

Body weight estimates are used toestimate thedietary needs of kidney patientsas the standard 

reference norms in chronic kidney disease patients are lacking. The guidelines suggest that clinical 

judgment should be used to decide the method for measuring body weight [eg, whether to use the 

actual measured weight or history of weight changes (whether patient has gain weight lose weight or 
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there is no change in the body weight) or sequential weight measurements. Post dialysis weight 

should be used in maintenance hemodialysis and post drain weight should be used inperitoneal 

dialysis patientsto calculate the nutritional requirement. Adjusted edema free body weight 

(BWef)should be used for the patients who have an edema free body weight <95% or > 115% of the 

median standard weight, as determined from NHANES II data.  

(aBWef) = BWef+[(SBW-BWef) x 0. 25] 

BWef actual edema free body weight  SBW standard body weight 

One has to be careful and able to distinguish between dry weights changes versus fluid shifts. The 

dry weight should be calculated carefully to accurately calculate the nutritional needs of these 

patients.  

Energy Intake: Adequate amount of energy is needed dailyto spare protein and to prevent 

malnutrition and wasting in kidney patients. The recommended calorie intake is 35 kcal/kg/day for 

patients less than 60 years of age and 30 -35 kcal/kg/day for patients aged more than 60 years. 

Restriction of total energy intake is recommended for overweight or obese patients or if the patient is 

more than65 years and who is likely to have a sedentary lifestyle. The KDOQI guidelines 2020 

recommend 25-35 kcal/kg of energy intake for metabolically stable CKD patients from stage 1-5D 

(1C) based on age, gender, level of physical activity level, body composition, goals of weight gain or 

loss, stages of CKD, and presence of comorbidities or inflammation in order to maintain nutritional 

status.  

Dietaryprotein Intake: Several studies have documented that majority of Indian patients are 

vegetarian and consume much less protein than that recommended by theNIN and ICMR.  The 

concern is not only the quantity of dietary protein but also the quality of dietary protein consumed. 

Protein restrictions should not be customarily advised without estimating the total dietary protein 

intake in these patients. Providing sufficient calorie in the diet is essential for protein sparing action. 

When quantity of protein in the diet is limited, emphasis should be on improving the quality of 

protein consumed.  

Dietary Protein intake for non-dialyzed patients with CKD stages IV and V: K/DOQI 

guidelines suggest that for CKD patients with GFR less than 25 ml/min and not undergoingany 

dialysis modality, a well-planned low protein diet comprising of a protein intake of 0. 6 g/kg/day 

should be used. However, a dietary protein intake of 0. 75 g /kg /day may be suggested for those 

patients who will not be able to accept such diet and not able to maintain adequate dietary energy 

intake. A dietary protein intake of 0. 6-0. 8 g/kg/day may be prescribed for diabetic CKD patientson 

conservative management andnot on dialysis to optimize glycemia as well as to maintain nutritional 

status.  

Type of dietary proteins: Theprevious guidelines mainly emphasizeon the fact that consumption of 

fifty percent of the total dietary protein intake should be from high biological value protein.  

There is inadequate evidence and data to recommend a particular protein type considering their 

impact on the nutritional status, or their effect on the lipid profile, serum calcium or phosphate levels 

in these patients. Based on this fact,thenewer KDOQI 2020 guidelines suggest that total calorie and 

protein intake should be met depending on the preference of the patients for animal or plant protein. 

The diet of these patients should also supply sufficient amount of essential amino acids in the diet. A 

judicious combination of vegetarian diets with animal food items like egg whites, low fat milk, milk 

products and lean meat will be able to meet all the required macro and micronutrient.  

Meeting protein needs: The total dietary protein intake should be estimated before making any 

dietary modificationsin these patients. Thevegetarian patients may beallowed to continue to eat their 
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regular diet without over restricting their usual protein intake if it is within the recommended dietary 

allowances. Similarly diet of the patients eating non-veg foods frequently should also be assessedand 

necessary modifications may be made accordingly. Consumption of non-veg foods can be continued 

by replacing the other protein source in that particular meal with the non-veg food in frequency and 

quantity advised by dietician while making a balance of other nutrients and minerals. Self-made 

restrictions and any food myths contributing to pre-existing malnutrition should also be assessed and 

rectified.  

Protein requirement in dialysis patients: Protein requirementincreases in patients undergoing 

dialysis treatment. There are losses of protein during dialysis. Around 1 to 3 g per 

hemodialysissession and 5-15 g/day in peritoneal dialysis. The protein lossesincreaseduring the 

episodes of peritonitis in case the patient on peritoneal dialysis.  

The latest KDOQI guidelines recommend prescribing 1. 0-1. 2 g/kg /day protein for maintaining the 

nutritional status in non-diabetic and diabetic metabolically stable CKD patients on maintenance 

haemodialysis or peritoneal dialysis. Higher dietary protein intake may be required for patients who 

are at the risk of developing hyperglycaemia and/or hypoglycaemia in order to maintain euglycemia.  

Improving the quality ofvegetarian protein: vegetarian proteins are considered as incomplete 

protein or low biological value protein because they are lacking in one or more amino acids. Various 

sources of vegetarian proteins should be selected and combined with each other judiciously. The 

relative insufficiency of a particular amino acid (AA) of any vegetarian food can be overcome by 

thoughtful combination with other vegetarian food items having adequate level of that limiting AA. 

Moreover, the nutritive value of a mixture of two proteins will be higher than arithmetic average of 

the individual values by improving the quality of vegetarian proteins.  

The quality of rice protein (defined in terms of biological value, digestibility coefficient, net protein 

utilization and protein efficiency ratio) seems to be better than wheat protein. Moreover, the quantity 

of protein is low in rice compared to wheat so rice should be included in the diet of CKD patients. 

Amount of rice may be exchanged wisely with other sources of carbohydrate (like wheat chapatti) 

adjusting the total amount of carbohydrate in diabetic CKD patients to maintain blood glucose level.  

Dietary carbohydrates: Diet of CKD patients should include sufficient amount of carbohydratesto 

meet the energy requirement for prevention of starvation, ketosis and for reducing protein 

catabolism(protein sparing effect).  

Dietary carbohydrate intake indiabetic CKD patients: The quantity, quality as well as timing of 

carbohydrate consumedare significant in diabetic CKD patientsas it is the major determinant of 

postprandial glucose excursion in thesepatents. The amount of carbohydrateshould be kept fairly 

constant for every meal for patients taking the fixed dose of insulin or on oral hypoglycemic agents 

so that insulin dose can be adjusted around constant carbohydrate intake rather than carbohydrate 

being changed to meet insulin schedule. Patients must be encouraged to consume meals at regular 

time. Two-hour postprandial blood glucose levels should be monitor in the patients having normal 

premealblood glucose levels but have deranged HbA1c.  

For proper management of blood glucose level in diabetic CKD patients, nutrition education and 

training should be imparted to them on regular basis regardingcarbohydrate counting, food exchange 

list, experience-based estimation of portion sizes, reading food labels, use of food pyramid, healthy 

food plate, measuring cups and spoons or suitable food scale to help them choose right quantity and 

quality of food. Educating them regarding use of glycemic index and glycemic load may provide 

additional benefit for glycemic control.  

Dietary fat Intake: CKD patents are likely to have atherogenic lipoprotein profile once renal 

function starts decreasing. As per NKF-KDOQI guidelines the dietary approach to dyslipidaemia in 
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CKD patients should be the similartopersons without renal failure. TheAmerican Heart Association 

recommends that the total fat should be 20-30 % of total energy intake, PUFA should be less than 10 

%, SFA should not be more than 7 – 10 %  and intake of trans fats should be less than 1% of total 

energy intake. The dietary cholesterol intake should be 200-300 mg per day. Modification may be 

done depending on the weight, metabolic profile, current dietary intake and individualized treatment 

goals.  

A judicious combination of cereals, pulses, vegetables, low fat milk and milk products and variety of 

vegetable oils helps in maintaining a desirable P/S fats ratio (~0. 8-1. 0) and it is cardio protective 

also. Moreover,fat from varied sources is always better than any single type of oilto provide optimal 

essential fatty acid but moderation is the key.  

Dietary Potassium Intake: Causes of hyperkalemia (high serum potassium level in the blood)need 

to be identified and rectified after taking detailed dietary history from patients and reviewing the 

medicine prescription. Possible causes could be excessive intake of potassium rich foods, chronic 

constipation, Infection, GI bleeding, hyperglycemia, metabolic acidosis, drug nutrient interactions, 

decreased urinary output,chewing tobacco, use of salt substitute and use of ACEi /ARBs.  

40-70 mEqof dietary potassium may be used for CKD stages IV and V:  The ADA 2020 

recommends less than 60 mEq/day of potassium for hyperkalemia. After taking a diet recall identify 

the high potassium foods and offer suitable alternatives containing low potassium try to make diet 

achievable and palatable.  

In case of hyperkalaemia, low potassium fruits and vegetables should be advised and limit the foods 

with high potassium content. Leaching of pulses and vegetables should not be routinely advised in 

all patients. It should be done only in patients with hyperkalemia (high serum potassium level). Salt 

substitute should be avoided.  

The latest guidelines recommend limiting the dietary sodium intake to less than 100 mmol/day or 

less than 2. 3 g/day of sodium to decrease blood pressure and improve volume control as well as 

todecrease proteinuria to sustain desirable body weight in patients with CKD stage 3 to 5D.  

The important point to keep in mind is that serum sodium is not always a trustworthymarker of 

dietary sodium intake in renal failure patients with volume overload as it can dilute an elevated level 

(dilutional hyponatremia) so the serum sodium levels must be evaluated in concurrence with fluid 

status in these patients.  

Salt Intake: The salt intake should be restricted in these patients and foods high in dietary sources of 

sodium should be avoided.  

Practical aspects of reducing salt in the diet: The patients should be educated and encouraged 

toreduce the amount of salt used in cooking and preparation of meals, steadilyover a period of few 

weeks so that the taste buds get adopted. Meals should be prepared from fresh ingredients adding 

only a recommended amount of salt but none afterwards or preparethe foods without salt and add 

prescribed quantitylater on. Limit or avoid foods rich in sodium like achaar, papad, chutney, sauces, 

salted nuts and salted butter, ready to eat meals/ processed food /canned food/junk and fast foods / 

meals prepared with Mono Sodium Glutamate.  

Maintaining the palatability of the food:  The dietary intake should not be compromised by over 

restriction of the salt and dietary sodium. To make low salt diet palatablespices /herbs and 

condiments like ginger, garlic, onion, lemon, kokum/ tamarind /lemon/grated raw mangos and 

vinegar, cinnamon, cloves, nutmeg, cumin and black pepper (portion size matters after adjusting the 

potassium, sodium content). Emphasis should be placed on encouraging to read the food labels  

Dietary PhosphorusIntake: Hypophosphatemia (high serum phosphorus level) iscommon and 
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constant challenge in the clinical management of CKD patients. K/DOQI 2020 guidelines 

recommendthat dietary phosphorus intake should be adjusted to maintain normal serum phosphate 

levels in patients with renal failure. Individualized and Intensive dietary counselling should be done 

for proper, adequate nutritional knowledge and awareness of various dietary sources and their 

bioavailability.  

Food sources and bioavailability of phosphorus: Both animal and plant protein sources contain 

organic phosphorus. Approximately 40 – 60 % of organic phosphorus is absorbed. Bioavailability of 

phosphorus is better in animal food items (~70 %)as compared to phosphorus bioavailability from 

plant-foods (less than 50%) because of the presence of phytates which is not readily and easily 

bioavailable.  

Foods sources comprising certain beverages like colas, snack bars, frozen meals, processed or 

spreadable cheeses, enhanced meats, instant food items, and frozen bakery products are rich in 

inorganic phosphorus which are readily bioavailable (> 90 % Inorganic phosphorus is being 

absorbed). Bioavailability of phosphorus from a typical mixed diet is 55-70 %.  

The benefit of low bioavailability (low intestinal absorption) of phosphorus from plant-based food 

items should not be overlooked when preparing a diet chart restricted in phosphorus but adequate in 

protein for dialysis patients for controlling hypophosphatemia.  

Phosphorus from the food additives is almost completely bioavailable for absorption by the body 

which imposes additional phosphorus burden. The patients must be educated and encouraged to 

search forthe word “phos” on ingredient lists for hidden phosphorus content.  

Phosphorus to protein ratio: The K/DOQI guidelines recommend the use of phosphorus to protein 

ratios for proper control of dietary phosphorus. These composition tables are also 

beneficialforlimiting the intake of high phosphorus foods without compromising intake of adequate 

amount of dietary proteins. Limiting the non-protein sources of phosphorus seems like better 

strategy and is more effective in the prevention or improvement of malnutrition. Egg white 

haslowest phosphorus to protein ratio of 1. 46 : 1. It should be included in the diet. Besides being 

lowest in phosphorus to protein ratio it is the reference protein also.  

Controlling hyperphosphatemia: As GFR decreases, level of phosphorus increases in the blood 

and this elevated level of serum phosphorus stimulatethe release of PTH that releases calcium from 

bone causing the bones to become weaker and may cause renal osteodystrophy. Therapeutic 

approachesdirecting phosphorus control consist of restriction of dietary phosphorus, reducing 

intestinal absorption of phosphorus by using appropriate phosphate binders with meals, and 

removing phosphorus with adequate dialysis. Fortunately, simple methods including soaking foods 

in water and boiling them helps in significant reduction of dietary phosphorus content per gram of 

protein in foodstuff. Source of readily absorbed phosphorus should be discouraged like beverages 

containing phosphoric acid (e. g. regular and diet cola’s), beer and chocolate. Unfortunately 

phosphorus clearance by dialysis (MHD and PD) is also poor. This necessitates the demand for 

phosphorus binders to prevent phosphorus from being absorbed in the gut; form insoluble compound 

is excreted in stool. Food sources high in phosphorus can be taken at the time of consumption of 

phosphate binders prescribed.  

Reading Food labels: Apart from looking for the macronutrients only the patients with CKD should 

be educated for developing a habit of reading food labels which help them to look for the amount of 

sodium, potassium and phosphorus in foods. Encourage them to check the ingredient list for 

potassium as sometimes sodium chloride (salt) is replaced in some foods with potassium chloride. 

Ingredient list must also be checked and must be evaluated for phosphorus, or for words with 

PHOS for identifying the hidden phosphorus as food additives. All these tips and tricks may help to 
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control hyperphosphatemia.  

Fluid Intake: Fluid balance is one of the very importantaspects in the nutritional and clinical 

management of CKD and dialysis patients. Thumb rule for fluid prescription is previous day 24-hour 

urine output + 500 ml, if patient is dry and 24-hour urine output + 300 ml if patient is edematous. 

However, Fluid requirement varies significantly from patients to patients depending on many 

factors. It has to be personalised depending on IDWG, blood pressure, residual renal functionsand 

fluid restrictions may need to be increased in case there is increased IDWG or presence of CHF, 

edema etc 

Prevention of fluid overload: Detailed physical examination is needed for assessing the extent of 

fluid overload. An extensive detail history from the patient with renal failure regarding urine output, 

fluid intake, ultrafiltration (in case of dialysis) compliance with dialysis exchanges [if on peritoneal 

dialysis (PD)] and pattern of weight gain for patients on maintenance dialysis (MHD) is a pre 

requisite. MHD patients must be regularly assessed for IDWGand PD patient must be reviewed 

regularly for weight change, urine output, ultrafiltration achieved with each PD exchange and 

solution toxicity (1. 5 %,2. 5 % or 4. 25 %) after reviewing the patient’s PD record book. 

Modifications in their fluid intake may be done accordingly.  

Patients on dialysis gain several kg of fluid between HD treatments. Fluid gain of more than 5%, 

may reveal excessive fluid intake leading to hypertension, edema, ascites, pleural effusion, 

breathlessness. Fluid gains of less than 2% indicates minimal fluid and food intake, patients may be 

losing body mass. Limiting the IDWG to 2-5 % estimated dry weight is agood strategy.  

Ways to limit fluid intake: Patients must be educated to avoid salty and fried foods to decrease 

thirst. Instead of milk patients are suggestedto use paneer or hung curd, to have thick dal or thick 

gravies to save the fluid allowances. Small cup or glasscan be used. Fluid allowances must be spread 

evenly throughout the day. Medicationsmay be taken with the meal-time liquids and not with extra 

water. Candy, peppermint or flavoured ice cubescan be used to quench the thirst.  

Conclusions: Nutrition is of paramount importance at every stage of CKD for the prevention of 

malnutrition. All the misconceptions and mythsrelate to diet and food has to be corrected and clear 

among the patients. Individualized and patient centric realistic meal plan and 

dietarycounsellinginitiating at early stages of CKD and also at commencement of dialysis with 

regular follow-up on-going basis with diet diaries help to prevent malnutrition in CKD patients. 

Holistic dietary approachrather than specific nutrient restriction is crucial. All the macro- and micro 

nutrients deficiencies have to be identified before they become clinically evident and prevent PEW 

from setting in.  

10. 5  RENAL CALCULI 

Renal calculior urinary calculi disease or kidney stone disease, also known as renal stone disease or 

nephrolithiasis is now become a public health concern. When the concentration of ions and solutes 

(like H+, Na+ and uric acid) are present in more than normal (supersaturation) amounts, kidney 

stones (crystalline structures) may be formed. Presence of crystallized calcium, magnesium, 

cysteine, or uric acid in the renal system may give rise to renal stones. The prevalence and incidence 

of kidney stones is rising at an alarming rate in developing countries like India. Serious discomfort 

may be seen as the size of renal calculi increases due to course of time, ignorance or untreated 

conditions whiich may cause substantial damage and may lead to renal injury.  

10. 5. 1 SYMPTOMS 

Manypatients with renal calculi may remain asymptomatic. The most common symptoms associated 

with renal calculi are unilateral flank paindue to acute ureteral obstruction. Haematuria is commonly 
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observed in renal calculi.  

10. 5. 2 ETIOLOGY OF RENAL CALCULI 

Reason for stone formation is multi-factorial. Various risk factors may include demographic and 

lifestyle factors, faulty dietary habits, age, race / ethnicity, consumption of salt and fluid, obesity, 

insulin resistance, dehydration, presence of various co-morbidities, physical inactivity, temperature, 

heredities, metabolic conditions (metabolic diseases such as diabetes, metabolic syndrome, 

hypertension, hyperuricemia), dairyproducts and fast / junk food and use of various medications may 

be concomitant with renal calculi. Moreover, the dietary consumption of sodium, oxalate, citrate, 

uric acid, calcium-rich foods, protein, as well as fluids intake considered as part of the dietary 

characteristics linked with stones inhibition or formation.  

10. 5. 3 NUTRITIONAL MANAGEMENT OF RENAL CALCULI 

Understanding the associated risk factors is of utmost importance. Various dietary factors play avital 

role in the risk of the developing renal calculi. Suitable dietary modifications along with 

pharmacological intervention for rectification of various risk factors help in the prevention of 

recurrent stone formation. Understanding simple dietary alterations may significantly reduce the risk 

of renal stones. Tailormade dietary recommendations based on metabolic evaluation aids in the renal 

calculi prevention. Simple dietary amendments including low salt intake, reducing tea intake, 

lowering junk foods consumption play noteworthy role in renal calculi prevention.  

Oxalates: Oxalates comes from food and through the indigenous production in liver. Food sources 

includechocolate, nuts, tea [green/black], spinach, soya protein. Dietary modifications help in 

managing the intake.  

Dietary treatment of calcium oxalate stones includes reducing or removingintake of dietary oxalate. 

Restricting cocoa drinks, chocolate, candies, black tea, excessive coffee intake, spinach rhubarb, 

asparagus, celery, parsley and tomatoes. Calcium oxalate stone formers should limit intake of 

almonds, peanuts, cashews, walnuts, beetroot, sapota, cocoa, chocolate, tomato, strawberries, 

eggplant, soy products, tofu, wheat bran and rice bran.  

Water: Adequate fluid intake is one of the most important dietary approaches to prevent stone 

formation. Limited fluid intake and dehydration may also contribute to renal calculi formation. Low 

urine productionmaycause supersaturation of calcium, oxalate, urate, and phosphate, which may 

contribute to renal stones. Increasing fluid intake leads to dilution of urineand reducing the acids 

concentration and decreasing the supersaturation of calcium oxalates. The various guidelines 

approvekeepingoptimal fluid intake distributed throughout the day. Appropriatehydration 

decreasesthe chances of urinary tract infections and further decreasing risk for struvite stones.  

Protein: A dietary protein intake of 0. 8 g/kg of body weight equivalent to the RDA isconsidered as 

safe intake. Adult patients with calcium oxalate stones should limit the daily intake of animal 

proteins.  

Sodium: The increased consumption of sodium increases the excretion of calcium. High sodium 

intake increases the urinary calcium, reducing urinary citrate and promoting the induction of urate-

induced calcium oxalate crystallization. In adults, the sodium intake should not exceed 2 g/day (5 g 

of salt/d) 

Potassium: Restriction of dietary sources of potassium mayenhance calcium excretion. 

Hypokalaemiareduces the urinary excretion of citrate, an important inhibitor of calcium oxalate 

formation. Increase consumption of potassium rich foodstuffslike vegetables and fruits signifies an 

alkali load which upsurgesurinary citrate excretion.  
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Calcium: It is advocatedtokeep the calciumintake ofupto 1000 to 1200 mg/day. Supplementation 

with calcium may decrease bioavailability of intestinal oxalate and its absorption, lessens urinary 

oxalate excretion leading to hypercalciuria. Calcium intake should remain within the RDA of 800–

1,000 mg/day. Calcium supplements taken between meals may increase the risk of stones and 

calcium consumed with meals has the reverseresult decreasing the hazard of calculi.  

Hyperuricemia: The hyperuricemia is associatedwith renal calculi. Foods rich in purines are 

derived mostly from animal protein sourcesmay be linked with higherrisk of calculi, while purine-

rich plant foodsarenot associated to stones formation, and dairy products presentedreduced stones 

formation risk, decreasing the consumption of meat, chicken and seafood which will decrease the 

intake of purine and, therefore, production of uric acid increases. Higher intake of fruits and 

vegetables should raise urinary pH and reduce the risk of uric acid crystal formation, 

Cysteine:  Patients with cysteine stones should restrict sodium intake and increase fruit and 

vegetable intake. Reducing animal protein will be beneficial in increasing urinary pH. Restriction of 

methionine-containing foods like peanuts, pistachio, popcorns, broccoli, mushroom, cauliflower, 

avocado, bean sprouts, potatoes, spinach, green peas, tofu, kidney beans, black beans and tempeh 

may prevent cysteine crystal formation.  

Renal calculi and dietary pattern: Dairy and vegetable foods seem to have an anti-calculi effect. 

The vegetarian diet has been shown to have a protective effect against kidney stone formation 

especially when it contains lots of seasonal vegetables and fruits, whole grains, legumes, moderate 

protein (0. 8 g/kg/day),only littleamount of animal protein, low fatmilkand milk products in balanced 

amount, lowin salt,sodium and uric acid. Adequate hydration is a pre requisite. Diet 

patternanalogous to theclassic dietary approaches to stop hypertension (DASH) diet and the 

Mediterranean diet helps inrenal calculi prevention. These diets are typically limited in sodium, 

adequate in potassium, calcium, and magnesium, and seem to have anti-calculi effects.  

Diet plan: The individualized diet plan for patients with renal calculi should be planned depending 

on patients’ routine, their dietary habits, socio-economic status, individual metabolic profile, type of 

stone (stone composition), biochemical profile, dietary intake food preferences and accessibility to 

various food items and modifications can me made accordingly. Adequate hydration is a must.  

Regular physical activity: Regular physical activity should be done to maintain ideal body weight 

orto reduce weight if overweight or obese.  

10. 6  NEPHROTIC SYNDROME 

It is a clinical condition or renal impairmentwhich leads to the excretion of protein in the urine. 

Protein loss of more than 3-3. 5 g/day customarily signpost the nephrotic syndrome. It may happen 

because of damage to glomerular basement membrane leading to an upsurgeof 

glomerularpermeability and subsequent loss of albumin and other plasma proteins in the urine more 

than normal level.  

In other words, nephrotic syndrome may be defined as a medical scenario with an amalgamation of 

proteinuria, hyperlipidemia, hypoalbuminemia and edema.  

NS is demarcated by the presence of:  

• Proteinuria (urine protein excretion of either 3+or 4+ on a urine dipstick test or a spot protein/to 

creatinine ratio of more than 2 mg/mg, or urine albumin level of more than 40 mg/m2 per h  

• Serum albumin of less than 2. 5 g/dL 

•Edema 
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• Dyslipidaemia with serum cholesterol level more than 200 mg/dl 

Nephrotic syndrome may be primarydisease being unambiguous to the kidneysor may besecondary 

as a renal manifestation of a systemic disease.  

10. 6. 1 SYMPTOMS OF NEPHROTIC SYNDROME 

Though the synthesis of albumin in the liver upsurges but still notsufficientenough to recompensefor 

the urinaryalbumin losses leading to edema. This lower level of serum albumin actuates the hepatic 

synthesis of lipoprotein and cholesterol with subsequent hyperlipidemia. Simultaneously, breakdown 

of serum lipoproteins is decreasedin the liver and excretion of HDL is augmented in the urine. 

Moreover, certain medicines (steroids, diuretics, and antihypertensive drugs) every so often used in 

the treatment of nephrotic syndrome may further aggravate the pre-existing dyslipidaemia.  

The common symptoms may include edema especially near eyes and in ankles and legs, frothy urine 

and weight gain owing to volume overload. Sometimes ascites or pleural effusions may be present.  

10. 6. 2 DIETARY GOAL IN NEPHROTIC SYNDROME 

Reducing and controlling the proteinuria is the primary goal of treatment. The overall dietary goal is 

to lessen the associated symptoms (edema and increased lipid level in the blood), compensate the 

albumin losses, spare dietary proteins, declinethe rate of progressive renal impairment and 

atherosclerosis, control hypertension (if present)through a well-planned timely, adequate and 

appropriated individualized dietary management. Patient centric practical dietary tips with respect to 

dietary management are important.  

Dietary Management 

Very high protein intensifies proteinuria and may accelerate related renal disease. Moderate dietary 

protein restriction not only decreasesurinary protein losses but also reserveserum albumin 

concentration. Moreover, modest protein restriction 0. 8 g/kg/day have been shown to maintain 

nitrogen balance.  

Weight monitoring: dry weight should be estimated especially if edema or /and ascites is present. 

Growth and development have to be monitored and recorded routinely in children.  

Energy intake in adults: Adequate energy intake is recommended, at least 30 - 35 kcal/ kg /day in 

adults. Calories restriction may be needed in overweight or obese patients. Adequate amount of 

calories is needed to achieve and maintain ideal body weight and maintain protein stores (protein 

sparing). Foods rich in complex carbohydrates should provide the majority of energy.  

Energy intake in Children: In children the energy should be based on the estimated average 

requirement for children of the same chronological age. In simplest words the energy requirement 

should meet at least RDA for the normal children of same height age. Calorie intake in the diet 

should be sufficient enough to enhance the efficiency of protein (for protein sparing effect) and avert 

the children fromlanding into catabolic state. Height age should be used for energy estimation when 

use of chronological age does not account for the growth, 

Protein According to the Indian Paediatric Nephrology Group (IPNG), a well-balanced diet, 

adequate in protein (1. 5–2 g/kg) and calories, is recommended. Patients with persistent proteinuria 

should receive a dietary protein intake of 2–2. 5 g/kg/day. In adults the recommendation for dietary 

protein intake is 0. 8 g/kg/day is recommended. Dietary restriction reduces urinary elimination of 

proteins, decreases protein breakdown and oxidation of amino acids and hence maintains nitrogen 

balance. Each gram of urinary protein loss should be replaced by addition one gram of high 

biological value protein in the diet.  
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A dietary protein intake of 1. 2g/kg/day is recommended to avoid hazards of growth retardation. 

Protein is neededfor achieving positive nitrogen balance and for growth in malnourished and protein 

depleted children.  

FAT: The diet plan should includelow cholesterol (<200 mg),low saturated fat (<7 -10%) rich in 

PUFAfor these patients. As per Indian Paediatric Nephrology Group (IPNG) total dietary fat should 

not exceed more than 30% of the total daily calories. The focus should be on maintenance of 

desirable body weight or loss of surplus weight if overweight or obese to decrease the jeopardy of 

cardiovascular disease.  

Children taking steroids: steroid dependent children with frequent relapse may 

needlongstandingnutritionalcounselling as well asassessment and monitoring of nutritional status 

formaintenance of weight, prevention ofmalnutrition. Prednisolone indeed increases the appetite and 

hunger pangs and dietary advice regarding the prevention of obesity is vital especially for obese 

children and adolescents. Unhealthy food stuffs like biscuits, chips, cookies, chocolates cold drinks, 

french fries, pastries, patties, bakery products, burgers, pizza, and doughnuts should be avoided. 

Healthy eating habits should be inculcated and reinforced repeatedly at subsequent follow with 

reports and diet diary.  

Potassium: No modification is routinely neededfor potassium, but potassium losses due to diuretics 

may require supplementation. In case of high serum potassium (if present), dietary adjustment has to 

be done accordingly.  

Salt, Sodium and Fluid:  Management of salt, sodium and fluid is essentialfor controlling edema 

and hypertension (if present). Patients must be educated regarding the practicalapproaches, tips and 

tricks for restricting the fluid. Majority of steroid-sensitive nephrotic syndrome patients may not 

require salt restriction but restriction of salt intake is recommendedfor patient having persistent 

edema. Sodium restriction of 1-g/ day is generallyrequired forcontrollingedema and hypertension. A 

well strategic meal plan low in dietary sodium or salt aid to prevent or reduce fluid restriction. Food 

items high in dietary sodium have to be limited or avoided. The salt and fluid restriction are 

generallyneeded only until the patient is having a remission. Afterward the liberal fluid intake is 

allowed and salt intake should be restricted only if there is associated hypertension.    

Hypertension: Optimal lifestyle modificationalong with salt restriction and avoiding prolonged 

prednisolone therapy are adequatetreatment in most of the cases.  

Supplements: Patients with nephrotic syndrome are commonlyshows deficiency of vitamin B and 

Zincand may get benefit from supplement. Children with low level of serum calcium and vitamin D 

intake may be associated with the risk of low bone mass. The children on steroid therapy should be 

supplemented with calcium and vitamin D  

Monitoring: All the patients with nephrotic syndrome having recurrent relapse, steroid-dependent or 

steroid-resistant nephrotic syndromenecessitateassessment and monitoring of nutritional status. At 

risk or malnourished patient may require detail anthropometry, clinical examination and biochemical 

evaluations in order to detect hostile effects of drugs. It is also vital to calculate the GFR. It is crucial 

that patients must be tracked up in subsequent visit for nutritionalevaluation at regular follow up 

visit with diet diaries for checking the dietary compliance level and dietary modification as per 

requirement. Diet should not be too restrictive unnecessarily. Try to make the diet plan achievable 

and practical which they can follow easily,  

10. 7  GLOMERULONEPHRITIS 

Glomerulonephritis is a cluster of diseases that damage the glomeruli filtering the blood. Acute and 

chronic glomerulonephritis are the two important types of glomerulonephritis. The acute 
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glomerulonephritisdevelopsprecipitously.  

10. 7. 1 SYMPTOMS OF ACUTE GLOMERULONEPHRITIS 

The initial symptoms of the acute glomerulonephritis mayincludefacial puffiness mainly in the 

morning, presence of blood in the urine or brown coloured urine, micturiting less frequently. The 

etiology of acute illness may be due to infections such as strep throat or may be caused by other 

ailmentscomprisingof lupus, Wegener’s disease,good pasture's syndrome and polyarteritis nodosa. 

For prevention of kidney failure, it is crucial to diagnose early and treatpromptly for improving 

various clinical outcomes.  

10. 7. 2 SYMPTOMS OF CHRONIC GLOMERULONEPHRITIS 

The chronic glomerulonephritis may develop silently over a period time and often leads to renal 

failure. Initial signs and symptoms of the chronic glomerulonephritis may include proteinuria, 

hematuria, hypetrtension,frothy urine, facial puffiness and swelling around the eyes and edema of 

ankles legs or hands and frequent nocturnal micturition.  

Healthy diet and optimal lifestyle modifications are vital for maintain health and to decrease the risk 

of developing ailments affecting kidneysDietary goals are to maintain ideal body weight, prevent 

malnutrition and wasting, slow down the progression of disease and reliving or decreasing the 

associated symptoms, maintainingnormal blood pressure and normal blood sugar levels in diabetics. 

Adequate calories with moderate protein, low salt and sodium potassium and phosphorus with 

individualized fluid prescription.  

All the causes of glomerular disease may not be preventable. However, it isessential to find out the 

treatable causes of illnessas soon as possible treat early to sluggish the renalinjury and helps to 

prevent it from getting worse.  

10. 7. 3 DIETARY GOAL IN GLOMERULONEPHRITIS 

Controlling Protein Intake:  

Glomerulonephritis often impairs kidney function, reducing the ability to filter waste products 

effectively. A key dietary goal is to control protein intake to minimize the production of nitrogenous 

waste. The amount of protein should be tailored based on the severity of kidney impairment. High 

biological value proteins, such as eggs, lean meat, fish, and milk, are recommended in moderate 

amounts to meet essential amino acid requirements without overburdening the kidneys.  

Sodium Restriction:  

Sodium restriction is crucial to manage edema and hypertension, which are common symptoms of 

glomerulonephritis. A low-sodium diet (typically 1,500–2,000 mg/day) helps control fluid retention 

and blood pressure. Processed and packaged foods, which are high in sodium, should be avoided, 

and fresh foods should be preferred. Cooking with herbs and spices instead of salt can enhance 

flavor while keeping sodium intake low.  

Managing Fluid Intake:  

Fluid management depends on the patient’s urine output and the level of fluid retention. In cases of 

significant edema or reduced urine production, fluid intake may need to be restricted. The fluid 

allowance is often calculated based on the previous day’s urine output plus 500–700 ml to account 

for insensible losses.  

Potassium Regulation:  

Potassium levels need careful monitoring in glomerulonephritis, especially if hyperkalemia (high 

potassium levels) develops due to reduced kidney function. Foods rich in potassium, such as 
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bananas, oranges, potatoes, and tomatoes, may need to be limited if potassium levels are high. On 

the other hand, if hypokalemia (low potassium levels) is a concern, potassium intake may need to be 

increased.  

Maintaining Energy Levels:  

Adequate caloric intake is necessary to meet energy requirements and prevent the breakdown of 

body protein stores for energy. Energy can be derived from carbohydrates and fats, with a focus on 

complex carbohydrates, such as whole grains, fruits, vegetables, and healthy fats, such as those from 

nuts, seeds, and oils like olive or canola.  

Phosphorus and Calcium Balance:  

Patients with glomerulonephritis may develop hyperphosphatemia due to impaired kidney function. 

This can lead to bone disorders if not managed. Foods high in phosphorus, such as dairy products, 

nuts, and processed foods with phosphate additives, may need to be restricted. Calcium supplements 

or foods fortified with calcium may be recommended to prevent bone loss, but these should be 

managed under medical supervision.  

Reducing Inflammation:  

Anti-inflammatory dietary components, such as omega-3 fatty acids found in fatty fish (salmon, 

mackerel) and flaxseeds, may help reduce inflammation associated with glomerulonephritis. 

Including a variety of colorful fruits and vegetables rich in antioxidants can further support immune 

health and reduce oxidative stress.  

Individualized Nutritional Plan:  

Each patient’s dietary goals must be tailored based on the type and severity of glomerulonephritis, 

associated symptoms, lab results, and any other medical conditions. Regular follow-up with a 

healthcare provider, including a nephrologist and a dietitian, is essential to monitor nutritional status 

and adjust the diet plan as needed.  

10. 8  LET US SUM UP 

The kidneys are vital organs responsible for filtering waste, maintaining fluid and electrolyte 

balance, and regulating blood pressure. Kidney-related conditions, such as kidney failure, renal 

calculi, nephrotic syndrome, and glomerulonephritis, significantly impact these functions and 

present with symptoms like swelling, fatigue, changes in urine output, and pain. Protein-Energy 

Malnutrition (PEM/PEW) is common in kidney diseases, emphasizing the need for dietary 

management tailored to the condition. Nutritional goals focus on reducing the kidneys' workload, 

controlling sodium, protein, and fluid intake, ensuring adequate caloric and nutrient balance, and 

preventing further complications. A comprehensive understanding of these conditions highlights the 

critical role of diet in both prevention and management, ensuring better health outcomes and quality 

of life for affected individuals.  

10. 9  CHECK YOUR PROGRESS 

Short Questions 

1. What are the primary functions of the kidney? 

2. Define glomerulonephritis in brief? 

3. Name two common symptoms of nephrosis? 

4. List any two types of urinary calculi? 
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5. What is the main dietary restriction in renal failure? 

Long Questions 

1. Explain the structure and functions of the renal system and how they are affected in renal 

diseases.  

2. Discuss the etiology, symptoms, and dietary management of acute and chronic 

glomerulonephritis.  

3. Describe the dietary recommendations for patients with nephrosis.  

4. Analyze the prevention, types, and dietary management of urinary calculi.  

5. Elaborate on the stages of renal failure and the role of nutrition in managing the condition.  
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UNIT-11 : NUTRITION IN GASTRO INTESTINAL 

DISTURBANCES 

11.1  Introduction 

11.2  Structure of Gastrointestinal System 

11.3  Functions of Digestive System 

11.4  Gastro Intestinal Enzymes 

11.5  Disease Specific Nutritional Dietary Management  

11.6  Diarrhoea  

11.6. 1 Etiology of Diarrhoea 

11. 6. 2 Symptom of Diarrhoea 

11. 6. 3 Diagnosis of Diarrhoea 

11. 6. 4 Prevention of Diarrhoea 

11. 7  Constipation 

11. 7. 1 Symptom of Constipation 

11. 7. 2 Etiology of Constipation 

11. 7. 3 treatment and dietary management Of Constipation 

11. 8  Peptic Ulcer  

11. 8. 1 Symptom of Peptic Ulcer  

11. 8. 2 Types of Peptic Ulcer 

11. 8. 3 etiology of Peptic Ulcer 

11. 8. 4 Diagnosis of Peptic Ulcer 

11. 8. 5 treatment and dietary management of Peptic Ulcer 

11. 9  Flatulence  

11. 9. 1 Symptom of Flatulence  

11. 9. 2 Etiology of Flatulence 

11. 9. 3 Treatment and dietary management of Flatulence 

11. 10  Let Us Sum Up 

11. 11  Check Your Progress 

11. 1  INTRODUCTION 

The gastrointestinal (GI) tract is a critical system in the human body, responsible for the digestion 

and absorption of nutrients, maintenance of immune function, and protection against pathogens. 

Disturbances in the GI system, such as gastritis, peptic ulcers, irritable bowel syndrome (IBS), 

inflammatory bowel disease (IBD), celiac disease, and malabsorption syndromes, can disrupt these 

functions, leading to significant nutritional deficiencies and overall health complications. These 

disorders often result in symptoms like nausea, diarrhea, constipation, bloating, and pain, which can 

interfere with food intake, nutrient assimilation, and overall well-being. Nutrition plays an integral 

role in the prevention, management, and treatment of gastrointestinal disturbances. Tailored dietary 

modifications can alleviate symptoms, support the healing of the GI mucosa, and prevent 

malnutrition. For example, low-fiber diets are often recommended during acute inflammation, while 
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probiotics and prebiotics can enhance gut health in certain conditions. This chapter examines the 

intricate relationship between nutrition and GI health, highlighting dietary strategies and therapeutic 

interventions aimed at restoring gut function, managing symptoms, and enhancing the quality of life 

for individuals with gastrointestinal disturbances.  

11. 2 STRUCTURE OF GASTROINTESTINAL SYSTEM 

The structural gastrointestinal system consists of the gastrointestinal (GI) tract along with accessory 

organs. The gastrointestinal tract consists of the buccal cavity, larynx, pharynx, oesophagus, 

stomach, duodenum, small intestine, large intestine, and anal canal. Theaccessory or supporting 

organs include teeth, tongue, and glands such as salivary glands, liver, gallbladder, and pancreas. 

The major functions of the gastrointestinal tract include food ingestion and digestion, essential 

nutrient absorption, secretion of wastes from body in form of extra water and enzymes, excretion of 

waste products.  

The upperpart of GI tract is oesophagus, the tube that connects mouth and stomach. Thefood goes 

through the oesophagus toget storedin the stomach. Stomach can hold up to a quart and a half of 

food and stomach cells has elastic property that can extend up to a big bag. Figure 1 shows the GI 

system with its accessory organs.  

Figure 1: The Gastrointestinal system. Image source: SARAH Wayt- Anatomomy and 

physiology- The Gastrointestinal system, July 23, 2023 
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11. 3  FUNCTIONS OF DIGESTIVE SYSTEM 

This uniquely designed systemprovidesconstant nutrients which provide energy, building blocks and 

other essential nutrients to every cell of the body. These essential nutrients are achieved by breaking 

down food which leaving organisms, eat into small enough particles to pass into the cell membrane, 

known as digestion and the transformation of the small particles to the circulatory system to be 

carried in different parts the body, known as absorption.  

Every organ in GI system plays a specific role.  

The Buccal Cavity: Buccal cavityconsists of lips, teeth, lining inside the cheeks, tongue, salivary 

glands, upper and lower palatewhich anatomically performdifferent aspects that work collectively, 

effectively and efficiently several functions. Oral cavity or buccal mucosa is lined by 

keratinized epithelium which consists of superior surface of the tongue and hard palateand other 

nonkeratinized squamous epithelial cells consists of lips, cheeks and inferior surface of tongue, none 

of them are known to aid in absorption, except for mucosa inferior totongue. The actions performed 

in buccal cavity are mastication, which is chewing on food to physically break it into small chunks. 

This process is also referred to as mechanical digestion during mastication and chewing.  

   Here the first most function is sensory evaluation of the food which we eat then before swallowing 

and mechanical processing with help of the teeth, tongue, the palate surfaces. Buccal cavity helps in 

lubrication by allowing food to mix with salavary glands secretions, mucus which perform limited 

breakdown of carbohydrates and lipids in mouth.  

Functions of the tongue: Tongue mechanically process the foodby compression, distortion abrasion 

and manipulation to help in chewing, preparing food material for swallowing. Tongue has very 

unique function of sensory analysis of touch, temperature feelingand taste receptors, then secretion 

of enzymes like mucins and lingual lipase. lingual lipase has broad pH that breaks down lipids 

(triglycerides).  

Buccal cavity, has three 3 of salivary glands:  

1. Parotid salivary glands:  located inferior next to the zygomatic arch and posterolateral to 

the mandible. Parotid glands produce a large amount of salivary amylase which breaks down 

carbohydrate into simpler forms.  

2. Sublingual salivary glands: these are located on the floor of mouth. The sublingual glands 

produce asecretion that is both a buffer and lubricant.  

3. Submandibular salivary glands: are located on the floor of mouth within mandibular 

groove. They secrete a mixture of buffers, glycoproteins which is known asmucins, and 

salivary amylase.  

Oesophagus: After the food being swallowed, peristalsis movement pushes the food 

downviaoesophagus into stomach.  

Stomach: The stomach is meant to store, churn, makes pureed food into a substance known as 

chime. Gastric juices are secreted by cells of the stomach, contributing to chemical digestion. 

Muscles of stomach mix the food with the digestive juices secreted by stomach.  

Pancreas: Pancreas makethree kinds of digestive enzymesknown as lipase, protease, andamylase 

that break down carbohydrates, fats and proteins. The beta cells of the islets of langerhans that 

secreteshormone insulin. The pancreas disposes these enzymes and hormone into the small intestine 

via duodenum throughtubes called ducts.  

Liver: The largest gland or organ in the human body is liver which performs more than 500 funtions 
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in body. Liver makes a digestive juice called bile that helps in digestion fats and some vitamins. The 

bile ducts carrys bile from liver to gallbladder for extra storage, and to small intestine for further use.  

Gallbladder: Gallbladder stores extra bile between meals while eating, gallbladder squeezes bile via 

bile duct into small intestine for action on food.  

Small intestine: The small intestine consists of pylorus (stomach) to the ileocecal valve (ileum). 

Small intestine is composed of duodenum, jejunum, and ileum.  

Duodenum: Average length of duodenum is 30 cm or 1foot. Acts on by mixing chyme with bile, 

secretes bicarbonates to increase pH so thatto activate pancreatic enzymes which digest the chime.  

Jejunum:  In an adult Jejunum measures 244cm or 8 feet in length. Jejunumabsorbs lipids, small 

peptides, glucose and other small nutrients that have been previously digested in duodenum.  

Ileum:  Approximate size of ileum is 365 cm to 12 feetabsorbs vitamin D,K, C and B12, bile 

salts andall necessary nutrients that were not absorbed in jejunum 
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Cecum: A pouch that divides small and large intestineconnects ileum with ascending colon. Small 
intestine also produces digestive juice that mixes with bile and pancreatic juice to work and to complete the 
breakdown of protein, carbohydrate, fat and lipids. Small intestine makes some of the enzymes needed to 
digest carbohydrates. Small intestine takes water from bloodstream into lower gastrointestinal tract to 
helpdigetion of food. Italso absorbs water with other nutrients for body requirement. Primarly small 
intestine works as absorption of vitamins, nutrients, including electrolytes, carbohydrates, iron, proteins, 
fats and other micronutrients. Most of digestion and absorption of nutrients happens here.  
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Large intestine: In an adult human large intestine is 150cm /5feet. Like small intestine, large 

intestine also has several segments, according to its physiology, anatomy and funtional capacity.  

Ascending colon: Absorbs water from food and moves into thetransverse colon by peristalsis 

movement.  

 

Transverse colon: From hepatic flexure to splenic flexure; absorbs water, salts and electrolytes.  

Descendingcolon: From splenic flexure to sigmoid colon; storesfecalfeces.  

Sigmoid colon: Due to the contraction pressure inside the colon, stool move into the rectum.  

In large intestine, more water gets absorbed and further utilised into thebloodstream. Bacteria inlarge 

intestine help break down remaining nutrients and make vitamin K. Waste products from action of 

digestion, absorptionincluding bigger molecules of food that are still too large to get utilised become 

stool.  

Rectum: – It holds the formed feces waiting to eliminate when feeling of defecation.  

11. 4 GASTROINTESTINAL ENZYMES 

Gastrointestinal enzymes are biological catalysts that facilitate the breakdown of food into simpler, 

absorbable molecules, enabling the body to obtain energy and essential nutrients. They are secreted 

by different organs, including the salivary glands, stomach, pancreas, and small intestinewhich play 

specific role in digesting carbohydrates, proteins and fats.  

1. Salivary Enzymes 

Digestion begins in the mouth, where saliva contains enzymes that start breaking down 

carbohydrates:  

 Amylase (Ptyalin):  

This enzyme is secreted by the salivary glands and acts on starches, breaking them down into 

maltose (a disaccharide). Its activity is short-lived as it is deactivated in the acidic 

environment of the stomach.  

2. Gastric Enzymes 

The stomach secretes enzymes that initiate protein digestion and contribute slightly to fat digestion:  

 Pepsin:  

Pepsinogen, an inactive precursor secreted by gastric glands, is activated by hydrochloric 

acid into pepsin. Pepsin breaks down proteins into smaller peptides. It functions optimally in 

the stomach's acidic environment (pH 1. 5–2. 5).  

 Lipase:  

Gastric lipase helps digest a small amount of dietary fats, converting triglycerides into 

glycerol and free fatty acids. Its activity is limited compared to pancreatic lipase.  

 Rennin (in infants):  

Found predominantly in infants, rennin helps coagulate milk proteins, making it easier to 

digest.  

3. Pancreatic Enzymes 

The pancreas is the primary source of digestive enzymes, secreted into the small intestine:  

 Amylase:  
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Pancreatic amylase continues carbohydrate digestion by breaking down starches into 

maltose.  

 Lipase:  

This enzyme efficiently digests triglycerides into glycerol and free fatty acids, assisted by 

bile salts that emulsify fats to increase surface area for enzyme action.  

 Proteases:  

o Trypsin and Chymotrypsin: Secreted as inactive forms (trypsinogen and 

chymotrypsinogen), these enzymes are activated in the small intestine. They cleave 

proteins into smaller peptides.  

o Carboxypeptidase: Breaks down peptides into individual amino acids by cleaving 

terminal amino acids.  

4. Intestinal Enzymes 

The small intestine produces enzymes that complete digestion, breaking down complex molecules 

into their simplest forms:  

 Disaccharidases:  

o Maltase: Breaks down maltose into two glucose molecules.  

o Lactase: Converts lactose (milk sugar) into glucose and galactose. Lactase deficiency 

leads to lactose intolerance.  

o Sucrase: Splits sucrose into glucose and fructose.  

 Peptidases:  

These enzymes break small peptides into individual amino acids for absorption.  

 Enterokinase (also called Enteropeptidase):  

Activates trypsinogen into trypsin, which in turn activates other pancreatic proteases, 

ensuring efficient protein digestion.  

Role in Digestion 

1. Carbohydrate Digestion:  

Begins in the mouth (salivary amylase), continues in the small intestine with pancreatic 

amylase, and is completed by intestinal disaccharides like maltase, lactase, and sucrase.  

2. Protein Digestion:  

Initiated in the stomach (pepsin), it progresses in the small intestine with the action of 

pancreatic proteases (trypsin, chymotrypsin) and is completed by peptidases.  

3. Fat Digestion:  

Limited activity occurs in the stomach (gastric lipase), but most of fat digestion happens in 

the small intestine due to pancreatic lipase, aided by bile from the liver for fat emulsification.  

Clinical Importance 

Deficiencies or dysfunctions in GI enzymes can lead to malabsorption and related disorders:  

 Lactase deficiency: Causes lactose intolerance, leading to bloating and diarrhea after 

consuming dairy.  

 Amylase deficiency: Results in difficulty digesting starches.  

 Protease deficiencies: Can lead to protein malabsorption, muscle wasting, and reduced 
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immunity.  

 Lipase deficiency: Causes fat malabsorption, resulting in steatorrhea (fatty stools) and 

deficiencies of fat-soluble vitamins (A, D, E, and K).  

11.5 DISEASE SPECIFIC NUTRITIONAL DIETARY MANAGEMENT  

11. 6. DIARRHOEA  

Feeling of defication to eliminate wastes out of body is a normal GI function but when this urge 

changes and one has more frequent episodes of loose to watery stool, is called diarrhoea. This is 

common condition and usually resolves without intervention but when it lasts for more than 3-4 

episodes for more than 3 days it needs medical attention. Diarrhoea can present alone orcan be 

associated with other symptoms, like abdominal pain, discomfort, nausea, vomiting and cramps, loss 

of appetite andweight loss.  

Diarrhoea is short-lived GIcondition, lasting no more than veryfew days. When diarrhoea lasts 

beyond 2 or more days into weeks, this indicatesit is because of another associated issues — like 

irritable bowel syndrome (IBS) or some more serious disorder, may be persistent infection, celiac 

disease / gluten enteropathy or inflammatory bowel disease (IBD) like ulcerative colitis or crohn’s 

disease.  

The most serious riskcaused by diarrhoea is dehydration. During a single episode of diarrhoea, water 

and electrolytes like sodium,chloride, potassium and bicarbonate are lost through watery stools, 

vomiting, fever,sweat, urination and breathing. Person suffering from diarrhoea can be severely 

dehydrated where losses are not replacedappropriately. In addition, diarrhoea is a major cause of 

malnutrition in children, pregnant women and elderly,this makesthe person more susceptible in 

future bouts of diarrhoea and to other infectious diseases.  

11. 6. 1 ETIOLOGY OF DIARRHOEA 

Common cause of most self-limited diarrhoea is usually not known. The common cause of diarrhoea 

are:  

1. Bacteria 

2.  Virus 

3. Other Pathogens like parasitic infections 

Indeed, diarrhoea is a common symptom of infections caused by a host ofviral, bacterial and 

parasitic organisms, which are mostly spread by faeces-contaminated water, food and air. Infection 

can happen to them, when there is shortage of adequate sanitation, hygiene and safe water for 

drinking and cleaning.  

 Rotavirus (virus) and Escherichia coli(bacteria), are the two most common etiological agents for 

moderate-to-severe diarrhoea in low-income groups or in developed countries. Other pathogens 

which are responsible are cryptosporidium and shigella species in some reasons-specificetiological 

patterns also need to be considered.  

Other possible causes of diarrhea: Infections by other organisms and pre-formed toxins 

1. Foods that upset the digestive system (high osmotic fluids like sugar syrups, laxatives etc. ) 

2. Intolerances and allergies to certain foods (Lactose intolerance and celiac disease).  

3. Medicationsi. e antibiotics 

4. Radiation therapy 
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5. Other machenical issues 

11. 6. 2 SYMPTOM OF DIARRHOEA 

Signs and symptoms of with diarrhea (loose to watery stools) may include - 

 Bloating 

 Abdominal cramps or pain 

 Nausea 

 Vomiting 

 Fever 

 Mucus in the stool 

 Blood in the stool 

 Low urine output 

 Urgent need to have a bowel movement 

11. 6. 3 DIAGNOSIS OF DIARRHOEA 

Whendiarrhoea lasts for more than 4 days or still symptoms persistssuch as fever or bloody stools, 

physician may need to find the cause. Gastroenterologist/physician may take information from 

medical and family history, physical examination, blood tests and stool tests (if diarrhoea lasts for 

more than 2 weeks) to find the cause of diarrhoea.  

Diagnostic tools are – 

 Complete blood count test,  

 Measurement of electrolytes  

 Kidney function tests can help indicate the severity of your diarrhea 

 Stool test (clinician might recommend stool test to check if a bacterium or parasites are 

causingdiarrhea) 

 Whole abdomen ultrasound 

 Hydrogen breathe test etc.  

11. 6. 4 PREVENTION OF DIARRHOEA 

Diarrhoea is oftencaused by infection. Chances of diarrhoea can bestopped or reduce risk byensuring 

high standards of hygiene.  

1. Washing hands thoroughly with soap and warm water after going to the toilet and before 

eating or preparing food.  

2. Cleaningtoilets, toilet handle and the seat, with help of disinfectant after each episode of 

diarrhoea.  

3. Dont share towels, cutlery, utensils, food, with other members.  

4. Avoid potentially unsafe water sources and uncooked food when travelling abroad.  

Oral rehydration solution formula recommended by World Health Organization (WHO) contains- 

ORS - millimoles per liter, the following: sodium- 90, Chloride- 80, potasium, glucose- 111 and a 

base is like as citrate tribasic or bicarbonate-30.  
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If the diarrhoea happens to infants and children, breast feeding need to be continued for mainting 

hydration and by giving plain water.  

 

11. 7  CONSTIPATION 

Constipation is a clinical condition in which one may have less than three bowel movements in a 

week, stools which are hard, dry, and lumpy which are difficult or painful to pass; or a feeling of 

incomplete evacuation (that not all stool has been passed). Usually, constipation can be prevented by 

lifestyle and dietary changes.  

Types of constipation: There are three main types of functional constipation.  

1. Normal-transit constipation- Most common type of constipation and is caused by 

dysfunction of muscles and nerves that are responsible for bowel movements.  

2. Slow-transit constipation - Caused by the way food moves through the intestines to 

the colon nerves aren’t properly signaling colon muscles to move the way they should do.  

3. Pelvic floor dysfunction - When the muscles involved in anus and rectum are too 

weak or too tight to allowtheregular bowel movements.  

11. 7. 1 SYMPTOM OF CONSTIPATION 

The definition of constipation itself says about the classic symptoms of chronic constipation which 

areless than three bowel movements a week.  

1.  Hard, dryor lumpy stools 

2. Stools are difficult or painful to pass 

3. Feeling of incomplete evacuation that all stoolshave not passed.  

4. Other symptoms are  

-bleeding from your rectum 

-blood in your stool 

 constant abdominal pain  

 inability in passing gas 
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 distended abdomen 

 loss of appetite  

 vomiting 

 lower back pain 

 losing weight  

11. 7. 2 ETIOLOGY OF CONSTIPATION 

Constipation can appear whenlife or daily routine changes. For example, bowel habbits can change 

 Change in over all dietary habbits 

 Reduced intake of dietary fibre 

 Reduced fluids intake 

 Less physical activity 

 High intake of simple and refined carbohydrate 

 Pregnancy 

 Old age 

 Travelling 

 Ignoringthe urge for a bowel movement 

 Medicines 

Certain other associated health and nutrition problems can cause constipation:  

 Sedentary lifestyle 

 Dehydration 

 Celiac disease 

 Brain and spine disorders, such as Parkinson’s disease 

 Brain or spinal cord injuries 

 Metabolic diseases, such as diabetes 

 Hormonal imbalance, such as hypothyroidism 

 Inflammatory diseases or proctitis, intestinal obstructions, anorectal blockge, tumors etc.  

11. 7. 3 TREATMENT AND DIETARY MANAGEMENT OF CONSTIPATION 

Increasing enough dietary fibre and drink plenty of liquids to help fiber work better.  

Fiber: Depending on age and sex, adults should get 25-30 grams of fiberper day or per 1000 

kcal diet, 14gms of fibe is recommended to avoid constipation.  

Make sure to add fiberin diet a little at a time so body gets used to the change and can digest well 

without any problem like bloating, distension etc.  

Sources of fiber: Whole grains and products, whole pulses and legumes, freshfruits and berries, 

fruits with skin specially apple, pears and orange, vegetables, broccoli, green peas, green leafy 

vegetables, grains like roasted gram, corn, beans etc 

 legumes such as lentils, kidney beans, soybeans and chickpeas as whole.  
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 Fruits - berries, apples with the skin, oranges, pears etc.  

 Vegetables - carrots, broccoli, green peas, and collard greens, green leafy vegetables etc.  

 nuts, such as almonds, peanuts, and pecans, others food and products such as whole-grain 

breads and cereals, dried fruits,wheat bran,wheat germ,fresh fruits and vegetables 

including the skin on potatoes,dried beans and peas,oats, barley,brown rice last but not 

least plenty of water.  

Drinking water and other liquidsthroughout aday such as fresh fruit and vegetable juices and clear 

soups, so that the fiber work better. This change will make stool soft and easy to pass.  

Drinking plenty of water and other liquids is also a good idea to avoid dehydration. Maintaining 

hydration is good for overall health and can help avoid getting constipated.  

11.8 PEPTIC ULCER  

What are peptic ulcers: Peptic ulcer is a type of sore that develops on the inner lining of the stomach 

or duodenum and theupper part of the small intestine just below the stomach. In some cases, peptic 

ulcer may develop just above stomach, in esophagus.  

11. 8. 1 SYMPTOMS OF PEPTIC ULCER  

Anyone can develop a peptic ulcer, and the most common symptom is burning sensation, abdominal 

pain, loss of appetite and indigetion. Peptic ulcer symptoms may vary in person to person depending 

upon the cause. The excess acid production can lead to varying symptoms such as diarrhoea, 

abdominal pain, acid reflux, nausea, vomiting, and decreased appetite.  

The typicalabdominal pain can occur anywhere from navel up to your breastbone, and may follow 

any of these patterns as syptoms - 

1. Feels worse when stomach is empty 

2. Feels better temporarily while eating or take an antacid 

3. Gets worse at night in lying down position 

4. Comes and goes for days or weeks 

Peptic ulcers may be caused by a bacterial infection, certain drugs, or rare tumors.  

11. 8. 2 TYPES OF PEPTIC ULCER 

The common kinds of peptic ulcers are based on the location where they occur and affect organ part.  

1. EsophagealUlcers: These occur inside the esophagus, the tube that carries food from throat to 

stomach.  

 2. Gastric Ulcers: Most common type of ulcer, occur inside the stomach.  

3. Duodenal Ulcers: This type of ulcer is located in the upper part of the small intestine, called the 

duodenum.  

11. 8. 3 ETIOLOGY OF PEPTIC ULCER 

It was thought that spicy foods or stress can cause peptic ulcers which gets worse after consuming 

spicy and oily food but the exact reason responsible for this condition is unknown.  

In fact, the most common causes of ulcers are:  

 Use of nonsteroidal anti-inflammatory drugs, such as aspirin, advil or mortrin, and aleve 
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which can damage the inner lining of the digestive tract.  

 Helicobacter pylori, a type of bacteria that can infect stomach.  

Certain factors may put at greater risk of developing a peptic ulcer, including:  

1. Taking high doses of NSAIDs (pain killers) 

2. Taking NSAIDs regularly for long period of time 

3. Steroidal treatment for immunity related diseases can cause peptic ulcers.  

4. Being female 

5. Being 70 years or older 

6. Smoking and drinking alcohol 

7. Having a history of peptic ulcers 

Other rare causes of peptic ulcers may include serious illness, surgery, or medications other than 

NSAIDs.  

Many people with peptic ulcers don’t have any signs or symptoms. If they do, however, 

upper abdominal pain is the most common one.  

The abdominal pain can occur anywhere from navel upto breastbone, and it may follow any of these 

patterns:  

8. Feels worse when stomach is empty 

9. Feels better temporarily after eating or taking an antacid 

10. Gets worse at night 

11. Comes and goes for days or weeks 

Less commonly, a severe or complicated peptic ulcer may cause the following symptoms:  

4. Nausea or vomiting 

5. Vomiting red or dark blood 

6. Bloody, black, or tar-like stools 

7. Unexplained weight loss 

8. Changes in your appetite 

9. Difficulty breathing 

10. Feeling faint or weak 

 Being female 

 Being 70 or older 

 Smoking 

 Drinking alcohol 

 Having a history of peptic ulcers 

11. 8. 4 DIAGNOSIS OF PEPTIC ULCER 

If doctor suspects that one may have peptic ulcer, the next steps include taking a detailed full 

medical history and performing a physical examination. The clinician may also order the following 
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diagnostic tests:  

1. Lab Test - tool test or a breath test may be performed to determine whether H. 

pylori bacteria are present.  

2. Endoscopy - A hollow tube with camera will be passed down throat to esophagus, 

stomach, and small intestine. It allows doctor to look for a peptic ulcer and take 

a biopsy (tissue sample) if one is present.  

3. Swallowing barium: For this test, patients swallow a white liquid containing barium, 

which coats digestive tract to make ulcers more visible in a series of X-rays of upper 

digestive tract.  

11. 8. 5 TREATMENT AND DIETARY MANAGEMENT OF PEPTIC ULCER 

Course of treatment will be based on the cause of peptic ulcer. Treatment involves taking acid-

suppressing medications to kill H. pylori bacteria, if present, to promote healing, and stopping any 

medications that are causing peptic ulcer. Patients may also experience symptom relief from certain 

lifestyle measures and dietary intervetions.  

Certain dietary and lifestyle changes may help recover from a peptic ulcer:  

1. Diet: find out that there are specific foods that make ulcer feel worse, avoid them until 

treatment is over. For example, those include alcohol, caffeine, fatty foods, spicy foods, 

chocolate etc.  

2. Stop smoking: Ulcers take longer to heal, and medications for ulcer treatment may be less 

effective, if smoking is continued.  

3. Use pain medications with caution: talk to doctor before taking any of medications; they 

may continue putting on anta-aciddrug to prevent ulcer recurrences.  

Dietary Fibre & Vitamin A:  

Research shows that a high fibre diet reduces the risk of developing ulcers. As there is a stronger 

association between diets high in soluble fibre and a decreased risk for developing ulcers.  

Foods rich in soluble fibre include legumes, oats, flax seeds, barley, nut and berries, certain 

vegetables and fruits like oranges, apples, carrots etc.  

A diet rich in vitamin A from all sources might reduce the development of duodenal ulcer, as diets 

high in fruits and vegetables, possibly reduce ulcers due to their fibre content.  

Green Tea and Flavonoid-Rich Foods: -Black tea indicated, these teas inhibit the growth of H. 

pylori but cause no harm to beneficial types of bacterias 

Flavonoid-rich foods include garlic, onions, and colourful fruits and vegetables such as cranberries, 

strawberries, blueberries, broccoli, carrots, and peas.  

Assess your individual tolerance:  

No evidence suggests that eating spicy, oily or citrus foods affect ulcer formation, although 

individuals finds and report worsening of symptoms after eating these foods. It is important to find 

out what works for individual. If one notice that symptoms get worse after eating some specific type 

of foods, then limit or avoid them so can feel better, making sure that don’t eliminate an entire food 

group.  

Conclusion 

In summary, if one suffers from peptic ulcer, the aim is to have a diet high in fibre and rich in 
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vegetables, fruits, and whole grains. Try for minimum of five to seven servings of vegetables and 

fruits each day, and a minimum of three to five servings of whole grains. Choose foods which are 

good source of soluble fibre, vitamin A, and flavonoids.  

11. 9  FLATULENCE  

It is normal phenomenal that everyone passes gas through belching or farting.  

Flatulence (also called farting and passing wind), is the passing of gas out of the back passage 

(rectum/anus) from the digestive system.  

Passing wind is normal process for everyone, till its odourless and limited between 5-15 times a day. 

When this tendency and frequency and foul-smelling flatulence can be socially embarrassing, 

especially so in a crowded elevator or at an important meeting then need to take some measures for 

controlling and avoiding it.  

 Sometimes intestinal gas causes some gas pain or bloating. Most of the time people find gas relief 

with dietary changes and over-the-counter drugs.  

11. 9. 1 SYMPTOM OF FLATULENCE  

Symptoms of excessive flatulence are 

1. Passing wind very frequently 

2. Smelly and loud passing of wind 

3. Abdominal discomfort due to distension  

4. Rumbling of lower abdomen 

11. 9. 2 ETIOLOGY OF FLATULENCE 

The gas is produced indigestive systemby different means, likeswallowed air along with swallowing 

food and drinks or saliva.  

Chewing food very fast 

Swallowing big chunks of food 

Chewing gumhabbits 

Smoking and sitting for long 

Sucking on like pencils, pen tops, or hard candies 

Wearing dentures that are loose-fittingetc 

Digestion and intestinal fermentation:  

Gases are produced in digestive tract as side product of digestion and fermentation and are pushed 

along the bowel.  

Food and drink:  

Foods that contains unabsorbable carbohydrates, like high-fibre diets, carbonated drinks, artificial 

sweetners, some pungent vegetables (beans, peas, garlic, cabbage, onions and broccoli), fruits 

(apple, apricot and pear)and dry fruits like raisins and fructose-containing fruit juices may cause 

high gas formation and flatulence.  
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11. 9. 3 TREATMENT AND DIETARY MANAGEMENT  

Flatulence can be prevented and treated by making changes to diet and lifestyle.  

Diet Management 

1. Reduce use of dairy and products:  low-lactose dairy foods, such as yoghurt, instead of milk.  

2. Observe and avoid flatulence-causing foods from daily routine like pungent foods and meats, 

onion, garlic, beans, broccoli, cabbage, artificial sugars etc.  

3. Reduce intake of fried foods and carbonated drinks.  

4. Temporarily reduce the intake of high-fibre food that takes too much time to digest.  

Lifestyle changes 

5. Try small portions of healthy and balance diet.  

6. Eat slow and chew food thoroughly, and do not gulp directly 

7. Avoid chewing gum, hard candies, and drinking through a straw 

8. Dentures need be firm and well set 

9. Quit smoking 

10. Avoid long sitting hours 

11. Regular physical exercise 

12. Dietary supplements: Supplements may help improve the digestion and prevent flatulence.  

13.  Probiotics encourage the growth of friendly bacteria in the digestive system, which help in 

digestion and reduce flatulence.  

11. 10 LET US SUM UP 

The gastrointestinal system is essential for digestion, nutrient absorption, and waste elimination, but 

disturbances like diarrhea, constipation, peptic ulcers, and flatulence can impair these functions. 

Diarrhea requires rehydration and a low-residue diet, while constipation is managed with high fiber 

intake, hydration, and physical activity. Peptic ulcers necessitate avoiding irritants like spicy foods 

and alcohol, alongside small, frequent meals to soothe the stomach lining. Flatulence management 

involves identifying triggers, avoiding gas-producing foods, and incorporating probiotics. By 

understanding these conditions and following appropriate dietary and lifestyle strategies, we can 

effectively prevent and manage GI disturbances, ensuring better digestive health and overall well-

being.  

11. 11 CHECK YOUR PROGRESS 

Short Questions 

1. What is the role of enzymes in the digestive system? 

2. Name two common symptoms of diarrhea.  

3. Define peptic ulcer in one sentence.  

4. List two dietary recommendations for managing constipation.  

5. What is flatulence, and what causes it? 
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Long Questions 

1. Explain the structure and functions of the digestive system and the role of enzymes in 

digestion.  

2. Discuss the etiology, symptoms, and dietary management of diarrhea.  

3. Describe the causes, prevention, and dietary treatment of constipation.  

4. Analyze the dietary and lifestyle modifications required for managing peptic ulcers.  

5. Elaborate on the causes, symptoms, and nutritional approaches to manage flatulence.  
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UNIT-12 : NUTRITION IN CARDIOVASCULAR DISEASES 

Strucure  

12. 1 Introduction 

12. 2  Structure of heart  

12. 3  Function of heart 

12. 4  Etiology of Cardiovascular diseases 

12. 5  Prevention of Cardiovascular diseases 

12. 6  Atherosclerosis  

12. 6. 1 Etiology of Atherosclerosis 

 12. 6. 2 Symptoms of Atherosclerosis 

12. 6. 3 Diagnosis of Atherosclerosis 

12. 6. 4 Prevention of Atherosclerosis 

12. 6. 5 Treatment of Atherosclerosis 

12. 6. 6 Dietary Management of Atherosclerosis 

12. 7  Hypertension  

12. 7. 1 Prevalence of HTN 

12. 7. 2 Symptoms of HTN 

12. 7. 3 Consequences of HTN 

12. 7. 4 Treatment through Lifestyle Interventions 

12. 7. 5 Dietary Management of Hypertension 

12. 8  Congestive Heart Diseases and Heart Failure 

12. 8. 1 Types of Heart Failure 

12. 8. 2 Causes of Chronic Heart Failure 

12. 8. 3 Symptoms of Chronic Heart Failure 

12. 8. 4 Nutritional Management of Chronic Heart Failure 

12. 9  Let Us Sum Up 

12. 10  Check Your Progress 

12. 1  INTRODUCTION 

Cardiovascular diseases (CVDs), encompassing conditions such as coronary artery disease, 

hypertension, heart failure, and stroke, remain a leading cause of morbidity and mortality worldwide. 

These disorders are often linked to modifiable lifestyle factors, including poor dietary habits, 

physical inactivity, and tobacco use, as well as non-modifiable risk factors like genetics and age. 

Nutrition plays a pivotal role in both the prevention and management of CVDs, influencing key risk 

factors such as cholesterol levels, blood pressure, inflammation, and body weight. Diets rich in 

heart-healthy nutrients, such as omega-3 fatty acids, fiber, antioxidants, and potassium, are known to 

reduce cardiovascular risks, while excessive intake of saturated fats, trans fats, sodium, and added 
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sugars can exacerbate disease progression. Specific dietary patterns, including the Mediterranean 

diet and DASH (Dietary Approaches to Stop Hypertension) diet, have demonstrated significant 

benefits in improving cardiovascular health. This chapter explores the critical role of nutrition in 

cardiovascular disease, focusing on evidence-based dietary strategies to reduce risk factors, improve 

cardiac function, and enhance overall cardiovascular outcomes for individuals across various stages 

of the disease spectrum.  

12. 2  STRUCTUREOFHEART  

Heart (size of a clasped fist) is a muscular organ located in chest cavity in between the two lungs. It 

is placed slightly slanted towards the left in the thoracic region. It is encased by the fluid-filled 

cavity known as pericardium. The heart wall consists of three layers:  Epicardium (outermost layer), 

Myocardium (middle layer) and the Endocardium (innermost layer).  

The heart comprises of four chambers: Two upper chambers include the left and the right atria 

whiletwo lower chambers include right and left ventricles. The right and the left region of the heart 

are separated by a wall of muscle called the septum. The ventricles are the chambers that pump 

blood and atrium are the chambers that receive the blood. The structure of the heart also houses the 

biggest artery in the body – the aorta. The heart pumps blood through a set of connections between 

arteries and veins through the cardiovascular (or the circulatory)system. The blood vessels comprise 

of veins which supplies deoxygenated blood to the heart via inferior and superior vena cava into the 

right atrium. Capillaries are tiny, tube-like vessel forming a network between the arteries and 

veinswhereas arteries (except pulmonary arteries) are muscular-walled tubes which supply 

oxygenated blood away from the heart to all parts of the body (except lungs) 

 

Fig 12. 1: Structure of Heart 
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Types of Circulation 

Pulmonary circulation is a portion of circulation accountable for carrying deoxygenated blood from 

the heart to the lungs and then bringing oxygenated blood back to the heart.  

Systemic circulation is another portion of circulation where the oxygenated blood is pumped from 

the heart to every organ and tissue in the body and deoxygenated blood comes back again to the 

heart.  

The right ventricle pumps deoxygenated blood to the lungsvia pulmonary arteries and pulmonary 

trunk. The left ventricle pumps newly oxygenated blood to body via aorta. The heart valves act as 

doors between chambers of the heart and they open and close to allow the blood to flow through. 

The important valves are:  

 

Tricuspid valve:  

Atrioventricular valve (AV) 

 

Pulmonary valve Mitral valve Aortic valve 

It has three leaflets or cusp and 

it is located between right 

ventricle and right atrium 

 

It opens and closes to ensure 

that blood flows in the correct 

direction (from right atrium to 

the right ventricle)  

 

When the right ventricle 

contracts while sending the 

blood to the lungs, the tricuspid 

valve closes to avoid the 

backflow of blood into the right 

atrium 

a semilunar valve 

looks like a half 

moon.  

 

It is located at the 

connection between 

the pulmonary artery 

and the right 

ventricle, and the 

aorta and the left 

ventricle.  

 

When the right 

ventricle relaxes 

pulmonary valve 

prevents back flow 

of blood that has 

been expelled into 

the pulmonary artery 

into the ventricles  

Mitral valve or 

bicuspid valve 

(two cusp) 

 

Acts as a door 

between left 

atrium and left 

ventricle 

 

Blood flows 

through 

atrioventricular 

valve to left 

ventricle and 

cannot go back up 

into the left 

atrium.  

 

Aortic valve: a 

semilunar valve 

located between 

the left ventricle 

and the 

aorta 

 

 Blood leaves 

the left ventricle 

through this 

valve and cannot 

return 

 

 

Succeeding the blood flow into the ventricle from the atrium, the AV valve snaps shut making the 

first heart sound (“lub”) of the heartbeat and the “dub” sound is caused by the closing of Semilunar 

valves 
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Fig 12. 2 a : Circulatory system 

 

Fig 12. 2 b : Circulatory system 

12. 3  FUNCTIONOFHEART 

The crucial function of the heart is to maintain a constant flow of blood throughout the body via 

cardiovascular or circulatory system. The circulatory system plays a vital role not only in supplying 

oxygen and important nutrientsbut alsoremoving the carbon dioxide and other wastes from the body. 

The heart also safeguards that acceptablelevel of blood pressure is maintained in the body.  

Diagnosis of CVD: Early diagnosis of cardiovascular disease is crucial for prompt appropriate 

interventionand treatment. It also helps in improving the clinical outcomes, saving lives and help the 

at-risk patients to adopt a healthy lifestyle and following a well-balanced diet for minimizing the risk 
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of a heart disease. Besides blood tests and a chest X-ray, many important diagnostic tests are used to 

diagnose cardiovascular disease. Various diagnostic markers may include:  

ELECTROCARDIOGRAM (ECG): Itis a most simple, quick, painless and important test 

frequently used for basic cardiac assessment. It provides the useful information regarding previous 

damage to the cardiac muscles, enlargement of heart chambers and abnormalities in the electrical 

system of the heart.  

Holter monitoring. It is a portable ECG device that records the heart's activity during daily 

activities for a day or more and helps in detecting irregular heartbeats that may be missed through a 

regular ECG 

TREADMILL TEST (TMT): it records the ECG while walking on a treadmill machine to assesses 

the response of the heart to increased workload and demand for blood.  

ECHOCARDIOGRAM (Echo): This is a non-invasive test done using high frequency sound 

waves (ultrasound) to take images and measurements of different parts of the heart including the 

heart valves.  

TRANSESOPHAGEAL ECHOCARDIOGRAM (TOE): It is a diagnostic procedure in which a 

tube with a tiny ultrasound probe is inserted throuthrough the patient's mouth and pictures of the 

heart are obtained using sound waves.  

HEAD-UP TILT TABLE TEST: This test is done to identify the cause for dizziness or episodic 

loss of consciousness with unknown etiology During the test, patient is tilted head up to a certain 

angle for up to 45 minutes, while heart rate, ECG and blood pressure is continuously monitored. Any 

change in heart rate, blood pressure or recurrence of symptoms is carefully observed.  

Coronary angiography: It is done to assess the function of the cardiac muscles, heart valves 

andcoronary arteries. Acatheter is inserted into an artery and sometimes a vein, in the groin or 

wristand guided to the heart (using a dye) to detect the blockages in the coronary arteries.  

Blood tests and cardiac biomarkers: lipid Profile, lipoprotein (a), homocysteineTrop I, CKMB, 

pro BNP, myoglobin etc  

Cardiovascular diseases (CVD)are defined as all the diseases associated with the heart and / or the 

blood vessels or in other words it is a broad term comprising of a spectrum of diseases 

associatedwith ailments of the circulation, heart muscles or the vessels of the heart.  

CVD have become the foremost cause of mortality in India. In comparison with the people of 

European ancestry, CVD affects Indians at minimum of ten years prior and in their utmost midlife 

years. According to the Global Burden of Disease study age-standardized estimates (2010), nearly 

one fourth (24. 8%) of all mortality is assignable to CVD in Indians. Prevalence as well as risk 

factors of CVD is growing fastly placingburden on healthcare systems.  

Types of CVD: Itmay include heart attack (myocardial infarction), angina, stroke, hypertension, 

congestive heart failure and rheumatic heart disease etc.  

Symptoms: CVDmay initially cause no symptoms at all. However, typical symptoms of an 

underlying cardiovascular issue include: pain or pressure in the chest, which may indicate angina 

pain or discomfort in the arms, left shoulder, elbows, jaw, or back,shortness of breath, nausea 

and fatigue, light-headedness or dizziness and cold sweats 

12.4  ETIOLOGY CARDIOVASCULARDISEASES 

Prevalence of cardiovascular diseases is growing rapidly as well as happening at early age. Risk 
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factors for CVD are conventionally classified into modifiable and non-modifiable risk factors. 

Several studies have recognized that control of modifiable risk factors led to considerable reductions 

in CVD events.  

Uncontrollable or non-modifiableRisk factors of CVD: There is no control over these risk factors. 

Important risk factors includeage, gender, race/ethnicity and heredity.  

Controllable or modifiable risk factors of CVD: Thefocus should be on modifiable risk 

factorswhichhave a lesser but still substantial role. These include high blood pressure, dyslipidemias, 

diabetes, obesity (especially central obesity),low intake of fruits and vegetables, smoking,tobacco 

chewing, alcohol,stress, sleep disorders, physical inactivity and sedentary lifestyle. Fortunately, most 

of these modifiable risk factors can be mitigated or controlled through healthy, balanced diet and an 

optimal lifestyle.  

Goals of dietary management: The goals of dietary management (alone or in combination with 

regular physical activity or with lipid lowering drugs) are to maintain ideal body weight, maintain 

normoglycemia, maintain blood pressure, maintain lipid profile within the target range by 

consuming a diet high in fresh natural seasonallyand locally available vegetables and fruits, low fat 

milk and low fat dairy products,high in dietary fiber, low in total fat, saturated fat, trans-fat and 

cholesterol, salt and sodium. The consumption of processed meats, refined carbohydrates and sugar 

sweetened beverages (SSB) should be curtailed for CVD risk reduction.  

12.5  PREVENTION OF CARDIOVASCULAR DISEASES 

Nutritional care has been provided much importance in the modern era. Most important way for 

prevention and control ofcardiovascular diseases is the promotion of a healthy balanced diet with 

appropriate portion control and encouragement foradopting an optimal healthy lifestyle coupled with 

regular physical activity throughout the life.  

Several epidemiologicaland clinical studies have observed that a broadarray of CVD(including heart 

diseases, atherosclerosis, arrhythmias, elevated blood pressure, and cardiac mortality)and obesityare 

often closely associated. Obesity mayhave an impact on the incidence,developmentand progression 

of cardiovascular disease by impactingon body mass, lipid profile, blood pressure other riskfactors 

of cardiovascular disease.  

Maintaining ideal or desirable body weight: IBW is the term describing the weight that people are 

expected to have based on age, sex and height. Several formulas are available for calculating ideal 

body weight. Hamwi is one of the most important formulas used to calculate IBW.  

Table 12. 1: Hamwi formula for calculating Ideal Body weight  

Male 48 kg for the first 5 feet (152. 4 cm) and 2. 7 kg for 

every inch (2. 54 cm) after 5 feet 

Female 45 kg for the first 5 feet (152. 4 cm) and 2. 3 kg for 

every inch (2. 54 cm) after 5 feet 

The weight corresponding to the BMI 21-22. 9 may also be considered as ideal body for Indian 

population.  

Assessment of overweight and obesity: Overweight and obesity are assessed in a variety of ways. 

The most commonly simplest and easiest used methods may include  
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• Body Mass Index (BMI) or Quetelet’s Index 

• Waist circumference and Waist-to-hip ratio (WHR) 

1. Body Mass Index (BMI) also known as Quetelet’s index is a very simple, usefuland easy to use 

methodfor estimating the body fatness and gives a more accurate measure of total body fat compared 

to the assessment of body weight only. BMI can be calculated using the formula:  

BMI = Weight (kg) 

Height (m) 2 

BMI should not be used as the only method forassessing overweight / obesity. The best option is to 

combine the BMI with simplest measurements like waist circumference foraccurate assessment of 

adiposity. BMIvarying between 18. 5 and 25 is considered as normal. Though, for Asians Indians it 

is recommended to maintain the BMIbetween 18. 5 and 23. Indian populationis often associated with 

higher percentage of body fat even at lower BMIas compared to Caucasians and Europeans, they are 

at higher risk of non-communicable diseases.  

2. Waist to Hip Ratio (WHR): Assessment ofabdominal fat mass is very crucial. 

IndividualshavingsimilarBMI and total body fat may have dissimilar abdominal fat mass. The WHR 

(waist circumference divided by hip circumference) is the simple and easy method to differentiate 

between fatness in the lower trunk (hip and buttocks) and fatness in the upper trunk (waist and 

abdominal area).  

The dissemination of fat around the belly is nowadays considered to bemore harmful as compared to 

the fat distribution around the hips. Higher waist circumference is reflected as an important risk 

factor. The waist circumference and waist-to-hip ratios are beneficial for the assessing central and 

truncal obesity respectively. Fat around the waist is recognized as central obesity and considered as a 

traditional risk factor for development of CVD. Recommendation suggests keeping the waist 

circumference less than 90 cm for males and below 80 cm forfemales.  

Waist to Hip ratio (WHR): The WHR is obtained by waist circumference divided by hip 

circumference and is a simplest measure for discriminate between body fatness in the upper and 

lower trunk.  

Table12. 2: cut off points for waist circumference and WHR 

 Caucasian Asian-pacific 

 waist circumference 

(cm) 

waist circumference (cm) WHR 

  At risk  At risk  At risk 

Male <102  >102  <90 >90 <0. 9 >0. 9 

Female <88 >88 <80 >80 <0. 8 >0. 8 

 

EnergyIntake: The recommended energy should be adequate enough to maintain ideal body weight. 

A balanced, healthy diversified diet with judicious choices (with appropriate portion control) rich in 

dietary fibers, includinglow glycemic index foods, adequate in proteins, vitamins, minerals and 

healthy fat (permitted amount)is vital for maintaining health. The important strategy for weight 
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reduction in over weight and obese patients is to create a negative calorie balance while maintaining 

proper balance of all the micro nutrients through planning an appropriate caloric restriction with 

proper portion control. Carbohydrate, fat and protein are the foremost sources of energy. Simple 

sugars are unhealthy and should not contribute to morethan 10% of total energy while choosing a 

wide variety of complex carbohydrate from whole grains cereals, millets, legumes and vegetables 

etc.  

Dietary Protein Intake: Protein is one of the most important macronutrients affecting the 

cardiovascular disease and seems to beinversely associatedwith it. Quality of protein has more 

pronounced effect on serum lipoproteins as compared to the quantity of protein. Replacing saturated 

fatty acids or carbohydrate by proteins hasvaluable effects onrisk factors especially on serum TG, 

serum LDL level andsystolic BP. Vegetable proteins are also rich in dietary fibers, low in saturated 

fat and are devoid of trans fat and cholesterol. Protein sources like nuts, soya, pulses, legumes and 

animal source are rich in L-arginine which improves endothelial dysfunction. Consumption of low 

fat dairy proteins is useful. In case of non-veg eaters’egg, lean meats, skim milk and skim milk 

products should be preferred.  

Low fat milk and milk products like yogurt, mattha / chaach, whey water, hung curd, low fat paneer, 

eggs, lean meat, fish and chicken are good quality protein whereas beans (green and dry) pulses, 

legumes, nuts, soya (beans, chunks and granules), mix sprouts are also rich in protein. Vegetarian 

people can combine two or more vegetarian protein in their diet to improve the protein quality via 

mutual complementation of various amino acid in different vegetarian proteins.  

Carbohydrates (carbs) and CVD: Carbohydrateis an important constituent of Indian diet. It 

contributes to the major proportion of total daily energy intake in the diet. Complex carbohydrates 

and simple carbohydrates are two main types of carbohydrates. They differ in terms of how rapidly 

they are digested and absorbed in the gut. It is indispensable to know the difference between the 

good (or complex carbs) versus bad carbs(or simple/refined/processed carbs). Majority of 

carbsconsumptionmust be from complex carbs as they are rich in dietary fiber, vitamins and 

minerals, low in glycemic Index, give satiety on lesser calories, absorbed gradually. Complex carbs 

are also a good source of dietary fibers, B-complex vitamins, zinc, selenium, phosphorus, folate, 

magnesium, calcium, iron, potassium, and antioxidants. They help to maintain body weight;blood 

sugar and blood pressuretherefore lower the CV risk factors.  

The dietary intake from simple / refined / processed carbs should be limited or restricted as they are 

energy dense, nutrients poor, low in dietary fiber, minerals, vitamins, have high glycemic index, high 

glycemic load,digested and absorbed more rapidly hence contribute to weight gain. Substituting 

these food items with low glycemic index and high fiber foodsare important strategy. sugar 

sweetened beverages; various carbonated and aerated drinks should be avoided. The food plate 

should be as colourful and healthier as possible by including a variety of fresh, seasonal and local 

fruits and vegetables (rich in vitamins, minerals, phytochemicals and antioxidants). Insulin resistance 

and simple carbohydrates are the driving influences for cardiac disease.  

A carbohydrate intake of more than 60% of calorie seems to be associated with higher total and non 

CVD death. Several studies have reported that adiet high in carbsseems to reduce serum HDL 

cholesterol levels and upsurge the triglyceride to HDL ratio and the fraction of small LDL 

contributing to the metabolic syndrome. A diet high in carbohydrate together withhigh glycemic 

indexfoods maycontribute toescalationof therisk of CVD. The quantity as well as the quality of 

carbohydrates has to be selected wisely for prevention and control of cardiovascular disease.  

Dietary Fat: All fats are concentrated sources of energy (1 g = 9 Kcal) and must be consumed in 

moderate amount. A small amount of fat is present in almost every food item known as invisible fat. 
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There are hidden fat present in the processed and ready-to-eat foods items. The fat in the vegetable 

oil, desi ghee, and vanaspati used for cooking and preparation of mealscontain visible fat. The 

visible, invisible and hidden fat all together contributes to the total dietary fat intake in the Indian 

diet. Choosing the amount and quality of fat sensibly is crucial for cardio protective effect.  

For CVD prevention, the fat composition of diet is more important than total fat content alone. Using 

a variety of fats and oils, nuts and seeds in the diet ensures that all the types of fatty acids are 

consumed and all essential fatty acids are met in the diet. Depending on chemical structure fats are 

classified into saturated fatty acids and unsaturated fatty acids (monounsaturated fatty acids 

andpolyunsaturated fatty acids) 

Saturated Fat Polyunsaturated Fat Monounsaturated Fat Trans Fat 

Solid at room 

temperature  

Increase levels of 

total cholesterol and 

LDL, decrease HDL  

Plant sources: 

coconut oil, 

hydrogenated 

vegetable oils, palm 

kernel oil  

Animal sources: 

butter, ghee, fats, 

organ meats,whole 

milk and its 

products, cheese, 

ice-cream, cream, 

red meat and other 

fatty meats  

Stearic acid is a 

saturated fatty acid 

found in cheese, 

fish, dairy, grains, 

andeggs that is 
converted to oleic 
acid, a beneficial 
omega-9 fatty acid. 
Stearic acid may be 
used as a substitute 
for trans-fats.  

Multiple studies have 
shown that it does 
not increase LDL-C or 
total cholesterol 
levels in isolation.  

Liquid at room 

temperature and in the 

refrigerator 

Help the body toget rid 

of newly formed 

cholesterol.  

Fish oil, corn oil, 

sunflower oil, soybean 

oil, fish,safflower oil,  

 

Liquid at room 

temperature but start to 

solidify in the 

refrigerator 

Decrease total 

cholesterol and LDL 

levels 

Certain nuts, avocados, 

canola oil, olive oil, 

almond oil, groundnut 

oil, mustard oil, 

cottonseed oil, sesame 

oil and nuts  

 

Produced by a 

process called ‘Partial 

Hydrogenation’ 

whereby a vegetable 

oil is converted into a 

semi-solid  

Not only increases 

LDL cholesterol but 

they also decrease 

HDL cholesterol 

Snack Foods – 

crackers, chips, 

cookies, deep fried 

foods, biscuits 

Baked Goods – 

cakes, pies,pastries, 

and breads 

Processed Foods – 

margarine, salad 

dressings, potato 

products, meat 

products,french-fries 

and most shortenings 

Reusing and 

reheating refined oils 

increase trans fat 

(should br avoided) 

TRFA intake should 

be <1% of the total 

energy intake 
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Sources of α- Linolenic Acid (ALNA) or ω-3 fatty acid: Oily and fatty fishes like salmon, 

mackerel, sardines, herrings, tuna, fish oils, other oils (such as linseed, rapeseed soyabean, mustard, 

olive, canola and flaxseed) are important sources.  

ALNA can be obtained easily through vegetable sourceslikewheat, bajra, urad dal,mung dal, lobia, 

rajma, soyabean, green leafy vegetables, fenugreek seeds (methi), mustard seeds (rai) almonds and 

walnuts.  

LA (Linoleic Acid) orω-6 fatty Acids: Corn oil, sunflower oil, safflower oil, soyabean oil, 

cottonseed oil, cereal, pulses and animal fat. It has anti-thrombotic effect which isrelated to n6/n3 

ratio. A modest increase in (ω-3 FA) can easily be achieved if part of total veg oil intake is from 

mustard oil. A judicious combination of cereals, pulses, vegetables, milk and variety of vegetable 

oils helps in maintaining a desirable P/S fats ratio (~0. 8-1. 0). Fat from varied sources is better than 

any single type but moderate total intake.  

Table 12. 3: Alpha Linolenic Acid (Omega-3) Content of Foods (g/100g) 

Foods (g)ALNA 

Cereal/Millet 

Wheat & Pearl millet (bajra) 0. 14 

Pulses 

Blackgram (kalachana), kidney beans (rajmah) & 

cowpea (lobia) 

0. 5 

Other pulses 0. 16 

Vegetables 

Green leafy 0. 16 

Other Vegetables 0. 025 

Fruits 0. 025 

Spices 

Fenugreek seed (methi) 2. 0 

Mustard (sarson) 10. 0 

Unconventional 

Flaxseed (alsi) 20. 0 

Perilla seeds (Bhanjira) 33. 0 

Obtained from Dietary Guidelines for Indians -A ManualNIN, ICMR 2011 

Fat and fatty acid intake and CVD: Various epidemiological, clinical and mechanistic studies 
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have established that risk of coronary heart disease is abridged by 2-3 % when 1% of total calorie 

intake from saturated fatty acid is substituted with poly unsaturated fatty acid. Therefore, it 

isrecommended to replace the foods rich in saturated fatty acid bymonounsaturated/polyunsaturated 

fatty acidfor health benefits. The intake of SFAshould not exceed 10 % of the total daily energy 

intake.  

It has also been seen that the replacement of saturated fatty acid or carbs with unsaturated fatty acid 

hasbeneficial influence on serum HDL cholesterol level. The intake of trans fatty acid should not 

exceeds more than 1% of the total calorie intake. It has been seen that only 2% increase in the total 

daily calorie intake from trans fatty acid is linked with a 23% upsurgein the frequencyof coronary 

heart disease.  

Dietary fibersare important dietary componenthaving cardio protective effect. Incidence 

of cardiovascular diseases is lower in peopleconsuming high dietary fiber as supported by a growing 

number of observational studies. Insoluble fibers have been most consistently associated in lowering 

the CVD incidence. Eating a balanced healthy and a diversified diet based on whole grain cereals, 

millets, pulses, legumes, green and dried beans, fresh and seasonal fruits and vegetables and green 

leafy vegetables(GLVs) will have adequate amount of insoluble and soluble fibers which helps to 

maintain weight and in turn helps to prevent and control various risk factors of CVD. General public 

must be educated and encouraged to increase the intake of whole grains, cereals and millets instead 

of refined grains.  

Saltand Sodium Intake: The daily salt should not be more than 5 g of sodium chloride (or about 2 g 

of sodium)/day. For making a low salt diet palatable natural herbs, condiments and spices can be 

used as taste and flavour accompaniments. Dietary intake of sodium from sources like pickles, 

chutneys, namkeen, dalmoths, papads, bakery items, potato chips, popcorn, salty biscuits, preserved 

meat products, other pre-prepared and preserved foods, soups, cheese, and junk / fast foods should 

be avoided or limited. Avoid processed foods that have high salt content. The American Heart 

Associationendorses to restrict the sodium to no more than 1,500 mg/day. Limiting it to no more 

than 2,400 mg/day will improve blood pressure considerably and also decrease the risk for CVD. 

However various studies across differentdistricts in India have reported that average daily salt intake 

ranges between 9 and 12 g which is quite high as compared to WHO recommendation of salt intake 

< 5 g / day.  

Read food labels: Everyone should develop the habit of reading the food labels to check hidden 

sources of dietary sodium. It also helps them tochoose foods that have lower amount of sodium. 

Foods containing more than 400 mg of sodium per serving should be avoided which is equivalent to 

one gram of salt. (400 mg sodium= 1g Salt) 

Consumption of sugar: Consumption of sweetened food /beverages should be kept as minimum as 

possible or better to avoid. Prefer whole fruits instead of sugary and fatty desserts. It is 

recommended that dietary intake of sugar and simple carbs should not be more than 10 percent of 

daily energy intake. However, for cardio protective effects lower intakes are generallybetter. Simple 

sugars have adverse metabolic effects and also it contains empty calories.  

Fruits and vegetables: The regular consumption of adequate quantityof seasonal vegetables and 

local, fresh seasonal fruits are essential for cardiovascular health. They are nutrient dense, low in 

glycemic index, rich in a variety of beneficial micronutrients and other bioactive compounds. They 

are also low in calories and fat, devoid of cholesterol, saturated and trans fat, high in fiber, vitamins, 

mineralswhich provide satiety and have anti-inflammatory properties. Diets rich in green leafy 

vegetables have significant benefits on CVD risk reduction. Consumption of fruits and vegetables 

has beeninversely linked with the risk for developing hypertension, diabetes and CVD. The 
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recommendations is to include5 servings of fruits and vegetables per day. However per capita 

consumption of fruits and vegetables in India is found to be around ~140 g/ day which is very less. 

The focus should be on to increase its consumption.  

Increasing consumption of other micronutrients: Rainbow diet should be considered; the 

foodplate should be kept as vibrant and colourful as possible by including lots of vegetables and 

seasonal low calorie and low glycemic index fruits to improve the nutritional quality and adequacy 

of diet. Local and regional milletsneed to be included in the diet as these are rich innumerous 

micronutrients. Diversified diets with judicious food choices from a variety of food groups provide 

all the necessary nutrients. Choose healthy snack options (fresh fruits, vegetables and mix sprouts 

bhel instead of biscuits, cake, pastries, dalmoths, cookies, fried foods, junk and fast foods etc. ) 

Inclusion of local nuts, seeds, spices and herbs may also be included to get both micronutrients and 

bioactive compounds and phytonutrients.  

Managing hyperlipidemia: Limiting foods high in sugar andfat. Portion sizecontrol, moderation 

and variety in diet, maintain ideal body weight or reduce weight (if overweight/obese) and inclusion 

of regular physical activity avoiding alcohol beer, wine, or hard liquor. Avoid Sugar: candy and 

regular soda. Prefer complex carbohydratesin place of simple and refined carbohydrates. Replacing 

some carbohydrates with monounsaturated fats help to lower blood glucose levels and triglycerides 

Fruits and vegetables: Vegetables are generally satiating, have a low glycemic index profile, and 

are rich in a variety of beneficial micronutrients, such as fiber, vitamins, minerals, and 

phytochemicals. Diets rich in leafy green vegetables have significant benefits on CVD reduction, 

likely due to multifactorial mechanisms.  

These include vascular benefits, such as conversion of inorganic nitrates to nitric oxide, and 

antioxidant and anti-inflammatory benefits from lutein (carotenoid). Vegetable consumption has 

furthermore been inversely correlated with the risk for developing hypertension, type 2 diabetes 

mellitus and CVD. Whole fruits are similarly recommended across a variety of heart-healthy diets 

due to their antioxidant and anti-inflammatory effects, high satiety profile, and generally low 

glycemic index. Berries in particular are associated with flavonoids called anthocyanin, which 

regulate endothelial function and glycemic metabolism, they are nutrient dense with anti-

inflammatory components(Low in energy and fat, high in fiber and vitamins and minerals, devoid of 

cholesterol saturated and trans fats). WHO recommends: 5 servings of fruits and vegetables, In 

India: per capita consumption of fruits &vegetables is 14g/ day (2 servings/day). Very few trials 

examining provision of, or advise to increase consumption of fruits and vegetables as a single 

intervention for the primary prevention of CVD.  

Reading food labels: Reading food labels to determine nutrient content of the commercial foods 

should be encouraged so that hidden sources of sodium and carbohydrates can be identified.  

Physical Activity Physical inactivity is considered as bad as smoking. Regular physical activity 

helps in maintaining ideal body weight.  It also reduces the risk of CVD. WHO has recommended 

that adults and elderly should do atleast 150 minutes of moderate-intensity aerobic physical activity 

throughout the week or do atleast 75 minutes of vigorous-intensity aerobic physical activity 

throughout the week or an equivalent. One must start with short duration activity and gradually 

increase the duration or intensity. Muscle-strengthening activities on two or more days a week is also 

beneficial. Physical activity is associated with lower risks which causes mortality and cardiovascular 

events.  

Screen time; Limit TV/Computer time to no more than 2 hours per day.  

Quit bad habits: Quiting smoking, tobacco and alcohol consumption is helpful for CVD risk 

reduction.  
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Practicing yoga,meditation, relaxation and any other de-stressing therapies or stress buster 

techniques are also very important for healthy lifestyle.  

Appropriatedietary amendment seems to be the cornerstone in the clinical management of CVD 

prevention. Emphasis should be on adopting a practice of following a diet high in seasonal locally 

available fruits, whole grains and local millets, legumes, and non-starchy vegetables. Avoid trans-

fats, saturated fats, sodium, red meat and refined,processed and ultra-processed carbohydrates, and 

sugar-sweetened beverages. The Dietary Approaches to Stop Hypertension (DASH), Mediterranean, 

and vegetarian diets have reported to have significant impact on CVD prevention. Individualized 

dietary counselling and lifestyle modificationis anessentialfeature of primary and secondary 

prevention of hyperlipidaemia, hypertension, type 2 diabetes mellitus, and CVD. Prompt and 

suitablenutritional interventions arevitalforgradual and sustainable weight loss and prevention of 

metabolic syndrome and hence helps in the CVD prevention.  

12.6  ATHEROSCLEROSIS  

Atherosclerosis is a chronic condition characterized by the buildup of plaques in arterial walls, 

leading to narrowing and reduced blood flow. It is caused by factors like high LDL cholesterol, 

hypertension, smoking, diabetes, obesity, and genetic predisposition. Symptoms depend on the 

affected arteries and may include chest pain, shortness of breath, stroke, leg pain, or kidney 

dysfunction. Diagnosis involves physical exams, blood tests, and imaging techniques like 

ultrasounds and angiography. Prevention focuses on a heart-healthy diet, regular exercise, smoking 

cessation, weight management, and controlling blood pressure and cholesterol. Treatment includes 

lifestyle changes, medications such as statins and antihypertensives, and surgical interventions like 

angioplasty or bypass surgery. Dietary management emphasizes reducing saturated fats, trans fats, 

and sodium while increasing fiber, unsaturated fats, and omega-3s from sources like fatty fish. Early 

diagnosis and a comprehensive management approach can significantly reduce complications, 

improving overall cardiovascular health.  

12. 6. 1 ETIOLOGY OF ATHEROSCLEROSIS 

Atherosclerosis is a multifactorial disease characterized by the buildup of plaques within the arterial 

walls, leading to the hardening and narrowing of arteries. The primary etiological factors include 

elevated levels of low-density lipoprotein (LDL) cholesterol, which infiltrates the endothelium and 

undergoes oxidation, triggering an inflammatory response. This inflammation attracts macrophages 

that consume oxidized LDL, transforming into foam cells and forming fatty streaks—the earliest 

signs of plaque development. Other significant risk factors encompass hypertension, smoking, 

diabetes mellitus, obesity, and a sedentary lifestyle. Additionally, chronic inflammation, oxidative 

stress, and endothelial dysfunction contribute to the progression of atherosclerosis by promoting 

smooth muscle cell migration and proliferation, extracellular matrix deposition, and further lipid 

accumulation within the arterial wall.  

12. 6. 2 SYMPTOMS OF ATHEROSCLEROSIS 

Atherosclerosis is often asymptomatic in its early stages, making early detection challenging. 

However, as plaques grow and arteries become significantly narrowed or blocked, symptoms begin 

to manifest depending on the affected vascular beds. In coronary arteries, atherosclerosis can lead to 

angina pectoris—chest pain resulting from reduced blood flow to the heart muscle—and may 

culminate in myocardial infarction (heart attack) if a plaque ruptures and forms a thrombus. In the 

cerebral arteries, it increases the risk of transient ischemic attacks (TIAs) and strokes due to impaired 

blood flow to the brain. Peripheral artery disease (PAD) caused by atherosclerosis in the limbs 

results in symptoms like intermittent claudication (pain during walking), numbness, and in severe 
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cases, critical limb ischemia requiring amputation. Additionally, atherosclerosis in the renal arteries 

can lead to hypertension and kidney dysfunction. Systemic symptoms may include fatigue and 

reduced exercise tolerance, reflecting the overall impact of compromised arterial circulation.  

12. 6. 3 DIAGNOSIS OF ATHEROSCLEROSIS 

Diagnosing atherosclerosis involves a combination of clinical evaluation, imaging studies, and 

laboratory tests to assess risk factors and the extent of arterial plaque buildup. Clinicians begin with 

a thorough medical history and physical examination, focusing on risk factors such as 

hyperlipidemia, hypertension, diabetes, smoking, and family history. Blood tests are essential to 

measure lipid profiles, including total cholesterol, LDL, high-density lipoprotein (HDL) cholesterol, 

and triglycerides, as well as markers of inflammation like C-reactive protein (CRP). Non-invasive 

imaging techniques play a crucial role in visualization and assessmentwhichincludes:  

 Ultrasound (Doppler Ultrasound): Evaluates blood flow and detects plaque in peripheral 

arteries.  

 Electrocardiogram (ECG) and Stress Testing: Identify ischemic changes in the heart.  

 Carotid Intima-Media Thickness (CIMT): Measures the thickness of the carotid artery 

walls as an indicator of atherosclerosis.  

 Ankle-Brachial Index (ABI): Assesses for PAD by comparing blood pressure in the ankles 

and arms.  

 Computed Tomography Angiography (CTA) and Magnetic Resonance Angiography 

(MRA): Provide detailed images of arterial structures and plaque characteristics.  

 Coronary Artery Calcium Scoring: Quantifies calcified plaque in coronary arteries using 

CT scans.  

In certain cases, invasive procedures like coronary angiography may be necessary for definitive 

diagnosis and to guide therapeutic interventions.  

12.6.4 PREVENTION OF ATHEROSCLEROSIS 

Preventing atherosclerosis centers on modifying risk factors through lifestyle changes and follow 

pharmacological interventions. Key preventive strategies include:  

 Healthy Diet: Emphasizing a diet rich in fruits, vegetables, whole grains, lean proteins, and 

healthy fats (such as those from fish, nuts, and olive oil) while reducing intake of saturated 

fats, trans fats, cholesterol and refined sugars.  

 Regular Physical Activity: Engaging in at least 150 minutes of moderate-intensity aerobic 

exercise per week to improve cardiovascular health and maintain a healthy weight.  

 Smoking Cessation: Eliminating tobacco use to reduce endothelial damage and 

inflammation.  

 Weight Management: Maintaining a healthy body mass index (BMI) to lower the risk of 

hypertension, diabetes and dyslipidemia.  

 Blood Pressure Control: Managing hypertension through lifestyle modifications and 

medications as prescribed.  

 Diabetes Management: Keeping blood glucose levels within target ranges to prevent 

vascular complications.  

 Cholesterol Management: Using dietary strategies and medications like statins to maintain 
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optimal lipid levels.  

 Stress Reduction: Incorporating stress-reducing techniques such as mindfulness, meditation, 

and regular physical activity.  

Public health measures and education aimed to promote lifestyle changes are essential for reducing 

the prevalence and impact of atherosclerosis in the population.  

12. 6. 5 TREATMENT OF ATHEROSCLEROSIS 

The treatment of atherosclerosis involves both lifestyle modifications and medical or surgical 

interventions aimed at reducing symptoms, preventing complications, and halting disease 

progression. Medical management includes:  

 Pharmacotherapy:  

o Statins: Lower LDL cholesterol levels and stabilize plaques.  

o Antihypertensives: Control blood pressure to reduce arterial stress.  

o Antidiabetic Agents: Manage blood glucose levels in diabetic patients.  

o Antiplatelet Agents (e. g. , aspirin): Prevent thrombus formation.  

o Beta-Blockers and ACE Inhibitors: Improve heart function and reduce cardiac 

workload.  

 Lifestyle Interventions:  

o Dietary Changes: Adopt a heart-healthy diet as outlined in prevention strategies.  

o Exercise Programs: Implement regular physical activity tailored to the patient's 

condition.  

o Smoking Cessation Programs: Provide support and resources to quit smoking.  

 Surgical and Interventional Procedures:  

o Angioplasty and Stenting: Open narrowed arteries and place stents to keep them 

open.  

o Coronary Artery Bypass Grafting (CABG): Create alternative pathways for blood 

flow around blocked arteries.  

o Endarterectomy: Surgically remove plaque from arteries, commonly performed on 

carotid arteries to prevent stroke.  

Early and aggressive treatment is crucial to prevent adverse outcomes such as heart attacks, strokes, 

and peripheral artery complications.  

12. 6. 6 DIETARY MANAGEMENT OF ATHEROSCLEROSIS 

Dietary management is a cornerstone in both the prevention and treatment of atherosclerosis, 

focusing on reducing lipid levels, controlling blood pressure, and minimizing inflammation. Key 

dietary strategies include:  

 Reducing Saturated and Trans Fats: Limit intake of red meats, full-fat dairy products, and 

processed foods containing hydrogenated oils to decrease LDL cholesterol levels.  

 Increasing Healthy Fats: Incorporate sources of unsaturated fats, such as olive oil, 

avocados, nuts, and fatty fish rich in omega-3 fatty acids, which help lower triglycerides and 

reduce inflammation.  
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 Enhancing Fiber Intake: Consume ample soluble fiber from oats, beans, lentils, fruits, and 

vegetables to help lower cholesterol levels and improve gut health.  

 Emphasizing Plant-Based Foods: A diet rich in fruits, vegetables, whole grains, and 

legumes provides essential nutrients and antioxidants that protect against arterial damage.  

 Limiting Dietary Cholesterol: Reduce consumption of high-cholesterol foods like organ 

meats, shellfish, and egg yolks to manage blood lipid levels.  

 Reducing Sodium Intake: Lower salt consumption to help control blood pressure, aiming 

for less than 2,300 milligrams per day, and ideally around 1,500 milligrams for those with 

hypertension.  

 Moderating Sugar and Refined Carbohydrates: Decrease intake of sugary beverages, 

sweets, and refined grains to prevent insulin resistance and obesity.  

 Incorporating Antioxidant-Rich Foods: Foods high in vitamins C and E, selenium, and 

flavonoids help combat oxidative stress and inflammation within the arteries.  

 Maintaining Adequate Protein Intake: Choose lean protein sources such as poultry, fish, 

legumes, and plant-based proteins to support overall health without contributing to lipid 

abnormalities.  

 Alcohol Moderation: If consumed, alcohol should be limited to moderate levels—up to one 

drink per day for women and two for men—to avoid adverse cardiovascular effects.  

Adhering to these dietary principles not only aids in managing atherosclerosis but also promotes 

overall cardiovascular health, reducing the risk of recurrent events and enhancing quality of life.  

12.7  HYPERTENSION  

Hypertension (HTN) is characterized by high blood pressure. Blood pressure (BP) is the force 

circulating blood against the inner walls of blood vessels. When blood flows through the blood 

vessels with a force more than that considered healthy for an individual is known as HTN. Majority 

of people are living a sedentary lifestyle and having a faulty eating/ dietary habit leading to increase 

in the incidences of HTN and is now considered to be one of the major risk factors for coronary 

artery disease, heart failure, kidney failure and other medical complications.  

About 1/3rdworld’s adult population are hypertensive and is a major cause of premature 

mortalityinspite of considerable progresses in medicinal treatments but fortunately growing 

evidences also support the use of various dietary and lifestyle interventions for the prevention and 

supportive treatment of HTN.  

Blood pressure measures the force of blood against the walls of the arteries. Systolic means the 

pressure while the heart beatswhereas diastolic pressure is measured as the heart relaxes. 

Hypertension is continous elevation of blood pressure. Hypertension is defined as systolic blood 

pressure (SBP) ≥ 140 mmHg, diastolic blood pressure (DBP) of ≥ 90 mmHg, or person on 

antihypertensive medications.  

12. 7. 1 PREVALENCE OF HTN 

It is predictable that nearly 140 million people are hypertensive and projected number for 2030 is 

214 millioninIndia. Nearbyone third of the males and females (33% males and 32% females) more 

than 25 years are hypertensive and severalotherlies in pre-hypertensive stage.  

There seems to be an increase in the prevalence of hypertension with therecentmodifications made in 

the international guidelines for diagnosis of hypertension. According to the guidelines from 
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ACC/AHA (2017), the threshold to define hypertension has now been recognized at 130/80 mmHg, 

with stage 1 HTN defined as office systolic BP (SBP) of 130–139 mmHg and stage 2 HTN defined 

as office SBP of ≥140 mmHg As per the guidelines by ESC/ESH (2018) a SBP of 130–139 mmHg is 

defined as ‘high– normal’. So going along with these recent guidelines, several individuals who were 

not formerly receiving medication might now be placed on treatment. This leads to anupsurge in the 

number of individuals treated for hypertension in the near future 

12. 7. 2 SYMPTOMS OF HTN 

As per clinical manifestation, hypertension is considered as no specific complains other than raised 

systolic and/or diastolic BP. Some persons may complain about symptoms like morning occipital 

headache, dizziness or fatigue. In severe HTN, epistaxis or blurred vision may occur. HTN is 

considered as silent killer and it often occurs without any obvious symptom or warning signs until 

more serious problem arises. In order to avoid undesirable conditions monitoring of blood pressure 

is crucial. It isessential to follow a healthy diet and lifestyle forthe prevention and control of HTN.  

12. 7. 3 CONSEQUENCES OF HTN 

Adverse complications like stroke, hypertension encephalopathy, blindness, heart attack or heart 

failure or kidney failure may be caused by persistence of elevated blood pressure. Unfortunately, 

these undesirable problems may happen suddenly without any warning. So, it is recommended to 

keep the blood pressure under target range to avoid major health related consequences.  

12. 7. 4 TREATMENT THROUGH LIFESTYLE INTERVENTIONS 

The promotion of lifestyle interventions especiallyregular exercise, maintenance of ideal body 

weight or weight reduction in persons with obesity requires a healthy diet recommendation. All these 

aimed at optimizing the prevention and management of HTN 

The ESC/ESH guidelines put the emphasis on optimal lifestyle as the only treatment required for 

mild hypertension during the initial 3–6 months postdiagnosis, with the commendation that 

medicinal treatment may be added after this duration if HTN is not well controlled. Adopting and 

following important measures like DASH diet, maintaining IBW, reducing salt and dietary sources 

of sodium, reducing high fat diet especially trans fats, avoiding alcohol, tobacco and smoking is very 

important in preventing and controlling HTN 

As per endorsements by joint nutrition committee JNC, 7/8 Several interventions including the 

DASH diet, sodium reduction, weight reduction and limiting or avoiding alcohol intake, quitting 

tobacco and smoking have been shown to reduce blood pressure in patients with HTN and pre-HTN. 

It is recommended to eat a healthy, balanced and a diversified diet that is high in whole grains cereal 

and millets , pulses and legumes , fresh fruits and vegetables, and low fat dairy products and so it is 

lower in fat, saturated fat, trans fat and adequate in potassium, calcium and magnesium . Besides 

eating a healthy diet , moderate level of physical activity atleast 30 -45 min /day or most days of the 

week is helpful. Distress therapy is also vital in prevention and control of blood pressure.  

Physical Activity is very vital for prevention and control of HTN. A minimum of 30-45 minutes of 

physical activity of moderate intensity (such as brisk walking 5-6 km/hour) at least 5-6 days of the 

week is important. One must be encourage engaging in physical activity of longer duration or more 

vigorous intensity such as jogging, running, cycling and swimming if possible. One can start with 

short duration and gradually increase the duration or intensity.  

Stress management: Stress and anxiety may cause a temporary rise in blood pressureso try to 

reduce any type of stress through yogaor meditation or any other de stressing practices as per one’s 

choice.  
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Screen time: Limiting screen time is vital especially high screen use at night must be avoided. 

Maintaining circadian synchrony is also very crucial with regular sleep wake cyclic and regular meal 

timings.  

Table: The expected systolic BP reduction by various lifestyle interventions 

Intervention Recommendation 
Expected systolic  

BP reduction (range) 

Weight reduction Maintain ideal BMI (20-25kg/m²) 
5-20 mmHg /10 kg 

weight loss 

DASH eating plan 
diet rich in fruit, vegetables, low-fat dairy 

product low in saturated and total fat 
8 -14 mmHg 

Dietary sodium 

restriction 

Reduce dietary sodium intake to 

<100mmol/day <2. 4g sodium or <6 g salt 

(sodium chloride) 

2 - 8mmHg 

Physical activity 

Regular aerobic physical activity,  

e. g. brisk walking for at least 30 min most 

days 

4 - 9 mmHg 

Alcohol in 

moderation 

Men ≤ 21 units per week 

Women ≤ 14 units per week 
2-4 mmHg 

Dietary and exercise: reduce BP by at least 10 mmHg in about 1 out of 4 people with high 

BP 

 

Adopted from JAMA. 2014 Feb 5;311(5): 507-20. doi: 10. 1001/jama. 2013. 284427 

12. 7. 5 DIETARY MANAGEMENT OF HYPERTENSION 

Overweight or obesity is one of the most important risk factors for development of ofhypertension. 

Maintenance of desirable or ideal body weight (IBWt) is important.  

Energy: Adequate energy to maintain IBWt or desirable body weight or lose weight if overweight or 

obese.  

Protein: Normal protein is needed (0. 8-1 g/kg/IBW) in the diet. Plant based protein sources seems 

helpful.  

Fat: It should contribute to not more than 20-30% of the total caloric intake. In case of very obese 

patients’ further reductions can be done.  

Dietary fibers: Soluble as well as insoluble fibers must be included in our daily diet. The soluble 

fibers includebeans, seeds, citrus fruits, apple, nuts, oats, oat bran, barley, and many vegetables. 

Sources of insoluble fibers include whole wheat, legumes, fruits and vegetables, whole grain cereals, 

millets and their products etc. Eating a balanced healthy and a diversified by wisely selecting foods 
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from all food groups as per recommendations will provideadequate dietary fibers in daily diet which 

helps to maintain weight and in turns helps to prevent and control hypertension.  

Salt and Sodium: A reduction in sodium intake is one of the most popular recommendations for the 

dietary management of HTN and is considered as an effective strategy for reducing BP in 

hypertensive patients. Restricting dietary sodium and increase in potassium to sodiumratio in diet is 

very crucial. Moderate sodium restriction 2-3g / day reduces diastolic pressure 6-10 mm Hg. Sodium 

restriction accompanied by weight reduction effectively control mild to moderate blood pressure.  

It is advisable to reduce daily salt intake to <5g or <90mmol / day (with no added salt) while 

maintain the palatability of diet.  

Conversion of salt into Sodium: The American Heart association recommends consuming no more 

than 1,500 mg of sodium per day and cutting it back to no more than 2,400 mg/d will significantly 

improve blood pressure. Sodium chloride or table salt is approximately 40% sodium by weight. One 

teaspoon or 5g of salt will have 2000 mg of sodium or around 87 mmol of sodium as equivalent 

weight of sodium is 23. In that way amount of sodium in particular g of salt can be calculated.  

Practical aspects of reducing salt and sodium in daily diet: Reducing salt in cooking and 

preparation of meals over a period of time so that the taste buds get adopted. Meals should be 

prepared using the fresh ingredients and then adding a permitted amount of salt but none 

subsequently cook without salt and add the prescribed amount later on.  Limiting or avoiding ready 

to eat foods, processed or canned foods or smoked meat and fish or other such products, food items 

prepared and cooked using Mono Sodium Glutamate (MSG). Avoid using baking soda, baking 

powder and MSGin daily preparation and cooking of foods as they also contain high sodium. Spices 

herbs and condimentscan be added to make low salt diet palatable.  Develop the practice of reading 

food labels to check the hidden sources of dietary sodium in various foods. This will help to choose 

foods that have lesser amount of sodium. Avoid foods containing > 400 mg Na / serving.  

Dietary Approaches to Stop Hypertension (DASH) diet: It exerts a protective effect against blood 

pressure. The DASH dietcompriseof the foods sources rich in potassium, calcium and magnesium, 

protein and fibre but low in saturated fat, trans fat, cholesterol, sugar and refined carbs. It is usually 

high in fresh fruits, vegetables, whole grains, legumes, nuts and low-fat dairy and dairy products, It 

stresses on the intake of fish and chicken rather than red meat, processed meats and sugar- 

sweetened beverages. The DASH diet with 2300 mg of sodium can lower blood pressure and 1500 

mg of sodium may furtherreduce theblood pressure. The recommendation is toaugment the dietary 

potassium intake to 3500 mg per day Foods rich in dietary sodium should be limited or avoided. All 

individuals should be encouraged to eat at least 400-500 g per day of seasonal vegetables and fruits. 

A word of caution is that DASH diet should not be used for CKD patients or in patients with 

hyperkalemia (high serum potassium level).  

Other important nutrients for prevention of HTN: calcium, potassium and magnesium food 

sources have protective effects. Dietary sources of calcium include milk and milk products, 

pulses,vegetables and greens beans,green leafy vegetables, fish, nuts, dried fruit or foods made with 

fortified flour, fortified soya milk and other soya products, e. g. tofu. Dietary sources of magnesium 

are nuts, beans, vegetables, legumes, cereals, animal products and dietary sources of 

potassiumconsist offruits and vegetables. Studies have shown that high potassium tosodium ratio is 

often associated with normal blood pressure.  

12.8  CONGESTIVE HEART DISEASES AND HEART FAILURE 

It is a clinical syndrome that can result from any structural or functional cardiac disorder impairing 

ability of ventricle to fill with or eject blood. It occurs when the heart does not pump proficiently and 
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does not deliver enough oxygen to the body. Heart failure remains one of the foremost reasons of 

frequent hospitalization. Heart failure is considered as one of the major burdens on the health care in 

terms of morbidity, mortality and cost.  

12. 8. 1 TYPES OF HEART FAILURE 

Chronic Heart Failure (CHF) is often classified into heart failure with reduced ejection fraction 

(HFrEF or systolic failure; most commonly happens when the left ventricle loses its ability to 

contract efficiently) and heart failure with preserved ejection fraction (HFpEF or diastolic failure; 

mainly occurs when the left ventricle cannot relax normally), decreasing the ability of the heart to 

fill. Heart failure with preserved ejection fraction is more frequent inelderly adults.  

12. 8. 2 CAUSES OFCHRONIC HEART FAILURE 

The most common etiology of CHF isadvanced age, high blood pressure, coronary artery disease, 

other heart diseases, genetic or viral cardiomyopathy,kidney failure,left ventricular hypertrophy, 

diabetes mellitus, arrhythmias,alcohol intake,tobacco and drug abuse or excessive intake of salt and 

foods rich in sodium. These conditions may lead to the progressive weakness of the cardiac muscles 

and hence the heart may not be able to maintain normal cardiac output.  

12. 8. 3 SYMPTOMS OF CHRONIC HEART FAILURE 

The type and severity of signs and symptoms may vary from patient to patient depending on 

thestages of HF or degree of compensation or decompensation, The most common symptoms are 

breathlessness because of pulmonary edema, edema of feet and legs, swelling in abdomen. 

palpitation, cough, fatigue, difficulty in sleeping at night resulting in shortness of breath, dizziness, 

weakness, anorexia, nausea, vomiting, congestion,reduced exercise capacity,orthopnea (dyspnoea) 

on exertion,decreased cardiac output and volume overload,sometimes worsening cough, atrial 

fibrillation and ventricular dysrhythmia may also be observed. The heart failure symptoms may vary 

from mild to severe. The symptoms may appear and subside depending on treatment and response of 

the patients.  

12. 8. 4 NUTRITIONAL MANAGEMENT OF CHRONIC HEART FAILURE (CHF) 

A multidisciplinary approach is considered to be of paramount importance in the clinical 

management of heart failure as the prevalence of heart failure is increasing with time. 

Overweight/obesity and malnutrition and/or macro- and micronutrient deficits are predominant in 

heart failure and it may have impact on disease trajectory therefore the dietary management of CHF 

patient is complex and often involves the challenge of managing multiple conditions requiring 

multiple medications and life style changes. It is recommended that dieticians should be an 

important part of multidisciplinary team for giving individualized, realistic and patient friendly meal 

plan and dietary counselling for every patient with regular follow-up on-going basis with diet diaries 

for assessing dietary compliance.  

Dietary Goal in CHF should be 

• To reduce myocardial workload 

• To maintain IBW, optimize nutritional status and prevent cardiac cachexia 

• To meet macro and micronutrients  

• To alleviate associated symptoms and improve quality of life  

• To prevent fluid overload and electrolyte imbalance 

• Imparting continuous nutrition education to patient and care givers 
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• Disseminatingknowledge on proper understanding of food and drug interaction  

• Salt restriction and fluid balance dependingon the symptoms 

Asensible and cautioussynchronization between pharmacological therapiesin conjunctionwith 

nutritional management, balancing drug-nutrient interaction mayaid in improvingor preventing many 

of the symptoms accompanyingCHF. Thus,it helps in decreasing theassociatedincidence of 

morbidities and mortalities.  

Management of body weight in CHF: Trying to maintain a healthy or ideal body weight 

throughout the life time considerably reduces the risk of developing heart failure among obese 

patients. CHF patients should be weight regularly using the SAME approach – same scale, same 

time, same amount of clothing. Weight gains of over 1 kg in a 48-hour period or 2. 5 kg in one week 

should be reported to avoid fluid overload. Conversely, if the patient loses a similar amount of 

weight over the same period should also be reported to avoid dehydration due to over-diuresis. In 

that case adjustment in diuretics, fluid and salt intake may be required.  

Obesity has a prevalence of 30–40% in HF with a reduced ejection fraction (HFrEF) and 40–55% in 

HF with preserved ejection fraction (HFpEF), making these conditions a challenge. In the case of 

body weight loss, the focus should be on the quality of the weight lost, and whether it is adiposity or 

involves muscle mass.  

According to the European Society of Cardiology (ESC), weight loss cannot be recommended in 

patients with moderate obesity, which is in line with the recommendation of the American Heart 

Association (AHA). In advanced obesity, weight loss manages symptomsand exercise capacity. To 

address this issue, in clinical practice, it is common to recommend a negative energy balance of 500–

750 kcal/d or an absolute intake of 1200–1500 kcal/d for women and 1500–1800 kcal/d for men, 

aiming for a loss of at least 5–10% of the weight atbaseline.  

Energy: Calorie requirements are based on residual cardiac function and ideal body weight. It has 

been observed that ambulatoryandnormal weight patients are able to tolerate around 25 Kcal/kg 

IBWor UBW/day. However, in obese patient’s hypocaloric diets 1000-1200 Kcals mayreduce stress 

or myocardium load. Moreover, patients with cardiac cachexia may require 1. 6-1. 8 times of resting 

energy expenditure (REE) for repletion. In case of severely undernourished patient’s calorie intake 

should be increased gradually as increased food intake would impose enhanced burden on the heart.  

Adequate amount of dietary protein intake (0. 8-1. 0g/kg IBW or UBW) should be recommended by 

including good amount of proteins particularly of HBV to facilitate tissue synthesis and prevent 

malnutrition. Emphasis needs to be laid on judicious combination of plant proteins (low in Na 

compared to animal proteins) to improve the protein quality.  

Carbohydrates: About 55- 60% of the energy should be from carbohydrate and quality of 

carbohydrate needs to be modified as per presence of the associated symptoms.  

Meals: Small amounts of food to be given as 5-6 meals (small frequent meals) and are preferable 

bulky, large meals. When decomposition occurs: liquid / soft, easy to digest foods requiring little or 

minimum mastication may be used. The diet must be low in dietary fiber and should also provide 

good amount of simple carbs (semolina, refined flour, de-husked pulses, papaya, mango, brinjal, 

pumpkin and other gourd family vegetables).  

During the severe decomposition, as in coronary occlusion, the principal consideration should be rest 

and all attempts to feed the patient should be avoided. Sodium is restricted to 500mg.  

Salt Sodium and fluid intake: A high salt intake may aggravate symptoms and thereby increase 

disease progression. Sodium restriction with or without simultaneous fluid restriction is considered 
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as the most extensively used dietary intervention in CHF patients. Individualized dietary counselling 

on low-sodium diet, restricting fluids together with appropriate drugs and medications may prolong 

survival, improve function of the heart, ameliorate symptoms, avoid repeated episodes of 

decompensation, and decrease incidences and frequency of hospitalization, 

Most evidence supports a moderate level of salt restriction to 2,000-3,000 mg/day. Fluid 

restriction should not be routinely recommended to all heart failure patients. Temporary fluid 

restriction is needed in decompensated heart failure and /or in dilutional hyponatremia. The Heart 

Failure Society of America (HFSA) prescribed a salt restriction of less than 2,000 mg per day in 

moderate to severe heart failure and a muchstringent low salt intakes of 1500 mg/day in stage A and 

stage B HF. An abrupt increase in salt intake causes a rapid increase in extracellular volume and may 

precipitate left ventricular failure (LVF) even in a well-compensated heart failure. So sensible eating 

is crucial. A positive sodium balance serves as the primary driver of water retention and ultimately 

volume overload.  

Restriction of fluid is not required as long as the sodium is restricted. Water is retained only when 

there is sufficient sodium to maintain physiologic concentrations. Fluid restrictions are generally 

reserved for individuals taking high doses of diuretics or patients who have recurrent CHF. Maintain 

restricted sodium diet even if serum sodium depleted; sodium has moved from blood to tissues. 

Careful evaluation of serum sodium in conjunction with volume overload is needed. If hyponatremia 

occurs limit total fluids to less than 2000 ml.  

There is no rationale for routine fluid restriction in stabilized patients with mild to moderate heart 

failure. Fluid restriction of 1. 5–2 L/day may be considered in patients with severe symptoms, 

particularly if they have concurrent hyponatremia. Limit total fluid to 1000-1500 ml in case of 

severe decompensation, weigh every day to monitor fluid status assessment.  

Personalized approach in terms of moderation of salt, sodium and fluid restriction seems useful. 

Continuous nutritional education is vital to sustain fluid and salt balance in HF 

Management of Fluid balance: Handling a fluid or volume overload is an important issue in heart 

failure patients whereas the management window between dehydration and over hydration is narrow. 

The main aim is to restore fluid balance without risking further decline in cardiac performance and 

stroke volume.  

Dietary recommendations for heart failure have conventionallyfocused on sodium and fluid 

restrictions. Patients and care givers must be educated continuouslyregarding the common household 

measures like how much common household cup, mug, bowl and glass etc hold. Record ofall the 

fluids consumed including water, coffee, tea, milk, curd, mattha, juices, soups, vegetable gravies, 

rasam, coconut water, thin gravies, thin daals, porridge, desserts and any other liquids consumed 

must be documented. During episodes of fluid retention, patients should be encouraged to reduce 

fluid intake. Fluid restriction varies noticeably and each patient must be managed individually.  

PotassiumIntake: Potassium wasting diuretics (hydrochlorothiazide, furosemide) increase 

potassium excretion. A good source of dietary potassium is important if the patient is on diuretics 

(non-potassium sparing). Potassium intake is recommended unless using K sparing diuretics 

(Aldactone). Salt substitutes are contraindicated in renal failure and with certain other medications. 

It isImportant to monitor a patient’s potassium level as excesses of the potassium may be just as 

harmful as deficiencies.  

Appropriate lifestyle modification: It is critical to maintain a healthy diet and lifestyle. Patients 

must be encouraged to eat a low-sodium/low salt diet. Desirable weight has to be maintained and 

weight reduction is needed in overweight or obese patients for reducing myocardial load. Eliminate 

alcohol and quit smoking.  
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Dietary Patterns 

ESC guidelines emphasize on fluid intake, regular weight monitoring, avoidance of extra salt and 

alcohol intake along with the adoption of common dietary guidelines for preventing CVD (as 

discussed in diet in CVD section).  

Other Nutritional issues: Half of patients with severe heart failure have osteopenia or osteoporosis, 

especially cachectic patients. Calcium and vitamin D should be supplemented. Calcium supplements 

have to be given with caution in patients with cardiac arrhythmias. Monitor serum magnesium level, 

blood mg levels as diuretics may increase magnesium excretion; Thiamine status should be 

evaluated in patients on loop diuretics. Micronutrient deficiencies may be associated with heart 

failure attributed to anorexia, diuretic use, renal dysfunction, comorbidities induced dietary 

restrictions and medications altering gut health. Atrial Fibrillation (AF) is common in heart failure 

patients wheredietary vitamin K is restricted if patient is on acitrom or on warf. All the nutritional 

deficiencies have to be identified and rectified.  

Endorsements for dietary management of heart failure have traditionally been focused on the 

restriction of salt, sodium and fluid. However, emerging data supports the role of moderate sodium 

and fluid restriction, using a personalized approach. The use of individualizednutritional support, 

compared with standard recommendations, has shown effectiveness, especially in high-risk patients. 

Heart failure patients may do well by following low sodium, restricting fluids and nutritionally 

balanced diet along with prescribed medications. Individualization of fluid intake is crucial to 

maintain euvolemic state. Personalized, supervised tailored nutritional intervention, nutrition 

education and appropriate weight management is important to improve nutritional status, clinical 

outcomes and quality of life in heart failure.  

12.9  LET US SUM UP 

Cardiovascular diseases (CVDs) encompass a range of conditions affecting the heart and blood 

vessels, including hypertension, congestive heart disease, and heart failure. The heart's structure, 

with its chambers, valves, and blood vessels, functions to pump oxygen-rich blood throughout the 

body, maintaining vital organ health. CVDs arise from risk factors such as hypertension, high 

cholesterol, diabetes, smoking, obesity, sedentary lifestyles and genetic predisposition. Symptoms 

vary from chest pain, breathlessness, and fatigue to swelling in extremities or irregular heartbeats. 

Diagnosis involves physical examinations, blood tests, ECG, echocardiography, and imaging 

techniques like angiography. Prevention emphasizes healthy lifestyle choices—balanced diets, 

regular exercise, weight control, smoking cessation, and stress management. Treatment includes 

medications like antihypertensives, statins, and anticoagulants, along with surgical interventions like 

stenting or bypass surgery when necessary. Dietary management is key, focusing on reducing 

sodium, saturated fats, and trans fats while increasing intake of whole grains, fruits, vegetables, lean 

proteins, and heart-healthy fats like omega-3s. Holistic care, combining prevention, treatment, and 

dietary strategies, helps mitigate risks, manage symptoms, and improve quality of life in CVD 

patients.  

12.10  CHECK YOUR PROGRESS 

Short Questions 

1. What is the primary function of the heart? 

2. Define atherosclerosis in one sentence? 

3. Name two common symptoms of hypertension? 
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4. What is congestive heart failure? 

5. List one dietary recommendation for managing heart diseases? 

Long Questions 

1. Explain the structure and functions of the heart and how they are impacted by cardiovascular 

diseases? 

2. Discuss the etiology, symptoms, and dietary management of atherosclerosis? 

3. Describe the causes, prevention, and treatment strategies for hypertension? 

4. Analyze the dietary considerations for managing congestive heart disease and heart failure? 

5. Elaborate on the role of nutrition in preventing and managing cardiovascular diseases.  
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